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ZX HARDWARE::--
PROFESSIONAL 40 KEY KEYBOARD

e All legends and graphics in 2 colours
® No soldering to ZX81, just plug in

e Proper typewriter keys

¢ RAM/Printer compatible

Kit £19.95 Built £24.95 Case £10.20
Repeat key add on TBA

Range of in/out ports, music boards, motherboards,
D to A converter boards. Write for catalogue

23 way double sided, gold female edge connector,
wirewrap type £2.95

Male connector £1.25
Ribbon cable £1.40 per metre

Mastering Machine code book £5.50
Programming for real applications £6.50
Tape for real applications £11.25

HARRIS & LOCKYER ASSOCIATES

(Sole distributors for Redditch Electronics)

Dept PW Prices include VAT + P&P
33 Pedmore Close Overseas add £1.80 postage
Woodrow South  Delivery 3 days for in stock
Redditch items else allow 28 days
Worcs Send SAE for Free Calalogue
Tel: (0527) 24452 Official orders welcome

i JRS SOFTWARE

19 WAYSIDE AVENUE, WORTHING, SUSSEX BN13 3JU. Telephone: WORTHING 65631 (Evenings and Weekends only)

CASSETTE prolessionally recorded by SOUND NMEWS STUDIOS

GAMES PACK — Beat this for value! 5 x 16K programs PLUS 2 x 1K programs.

SIR
COMPUTERS

8 bit input/output port
for Sinclair Spectrum

4 channel analogue
input for Joystick

Please write or phone for details:

38 Danycoed Road

Cyncoed
Cardiff

0222-759 015

Zxﬂ‘l A5 revipwed in YOUR _L'm-.'F'L-
fEAR March 1932

16K RAM PACK

£22.95 (859.95)

Quite shmply the bes avalable

£4.685 # FREE "Aben Aftack’ (TE-M
{559.90) todel on a3 casseie walue

3-D Battie (M/code-1K] Fast-moving space battie with conbineous coknt down of energy wunids el 05, 75,

City Bomb [(M/code-1K) Degiroy the buildings and land your plang. Your fuel has nearly gone and you cirgle the city lower and lowes
Warp Wars (Basic and M/code-16K) — Featuras realistic space cratt mowved By M code o instard responss, (Prenviowshy sold al Microlair with Swieet Tooth

for £4.95.)

Snake (Baslc-16K)] — A game of thowght and shill. Pass through all the marked squanes without crossing or doubling back on your path, but walch out for

the sapanding black blob. (Prowvipusty KBecrofae bor £3.85.)

Sweet Tooth (Basic and M/Code-16K) M code routines wsed to mowe your fal face round the screen and gobble the sweels . .__-.h‘

PLUS Slalom and Biack Holes. (Priviousty sold iogoiher for £4.95 )

An ESSENTIAL addition to your 1K RAM ZXB81 (or ZXB0 BK ROM)

TOOLKIT (wrtieen by PAUL HOLMES) Provides the following additional facilities

Line renumbeer VoL Siate starting rumbar and incrament viluo Search and replace — changes every occurence of a characiar as you requee. Frea space

ledls yvou how many inge Dyles you have Bi
SPECIAL GRAPHICS ROUTINES

HEsEF GEANICS M graphics never seen on @ ZX81 belore. Open — instantly sets up as many empty pint lines as vou reguire. (18 verson only. ) Fill
1 i  § Y
uzed in comunction with Open fills your screen instamnly wilh your spacitied charactar, Heversa

WCIB

TAPE ROUTINE — prowides a system WAIT condition until a signal is received in the cassetie aar jack — many uses. All Ihese roulnes ans willin n

ch,‘l.nqu-s. Bach Charpcier on your Screan 1o s nverse

Uses emisling power Supply
{men. Nk A, )

Compatthie wilh printer

o wobio problems
Gold-phaled edge comnecion
lar perect contact wilh yaur
ZXRT.  Nosmaly dexpaiched
within 10 days of recespd o
your oroer

machine code and together make up only 164 BYTES of your precious FAM, an incredible achisvemant. The price is incredible, too! Only £3.95 (57.90) for AND NOW — 64K RAM PACK

cassolle, inchliding FULL instructions and example programmes. ALSD available 16K version only £4.85 (58.90) which includes all the above, PLUS
GOTOs and GOSUBs incfuded in-lne renumber. Search ior and list every line containing spoched charscher 16K VERSION

Sarme gisality as the 165, 106
for perect contac] with your

NEW GRAPHICS TOOLKIT. (Another maslerpiece by PAUL HOLMES.)
22 exciting MACHINE CODE routines that give you conirol over your screen as never before! (ZXB1 — 16K RAM ONMLY)

DAAW LUINDRAW draws or detetes your mulli-character shape which s defined in 8
REM stateman. Yol miay dehme as many different shapas as you like and draw or
undraw each al will al whichever screen posilion you choosse

FOREGROUND ON'OFF usa this to ‘protect’ existing charactars on your screan. Whan
on new shapes will appear to slide behingd and re-emerge from oiher shapos
BORDER/UNBORDER Draws a border round the edges of your screen area. Edit lines
can e used i requised. Your bonder 1§ profleciad whon foreground is on

FILL Fills any numbar of Ehes you specity, starting @t any line you specify, by your
chosen characied

REVERSE Convers afl characters o thair invarse bideo, control as m FILL
FRINT POSITION CONTROLS

up

DOwWnN Altar your neEl PRINT position oo thie derscticn indicalod

LEFT

RIGHT

ENTPRINT Movas naxt PFRINT position ta sl edit lino

LXA1. EBR.95 (5125).

SCROLL facilitias

UPSCROLL

DOWMNSCROLL [ Scroll your scresn in the direction inicated
RIGHTSCROLL

LEFTSCROLL

OM SCREENOFF SCREEMN lurns your screan on or ol

BACKGROUND ON'OFF Fills your screen by your specibed characies

Whan ‘h.'!leﬂ.TfI,‘u,in:I 15 an fxishing infformation & unalecied and shapes will appear o
pass in front of your Backoground, withow! dedeting i

SEARACH AND REPLACE will search the screan for every occurence of the characier
you S-ITIEEH'; And replace i wWith your mew chiarmcher

SOUARE draws a square o rectangle from your specified co-ordinates

ALL these roulnes arg in machine code for SUPER-FAST response! Simply load
GRAPHICS TOOLKIT, which repositions itsall 81 the and of your RAM, and Thien woud
T PrSQram (oF oy Ina new one). GRAPHICS TOOLKIT uses only 2K of Your RAM
and ihat includes space 1o lopd the programmers TOOLKIT descrbed above (16K
HAM version)

ALL FGH ':::l"'ll.""r EE.QE {511.9{]] {amazing value from JHS)

This includes & cassetle with 2 coples of the program plus a8 comprehensive instruction booklel with examples
MOTE: All prces & Ely mclushe send chegque of P.O. o JRS Software a! above address
OVERSEAS CUSTOMERS PLEASE NOTE: Payment may ba made in Starling (Maney Order avasable at your bank) or U5, (U5 A customers anly), Prces quoled above are glso espodt
prices and include AIRMAIL posiage
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You can have Popular Computing Werkly sent
to your home: the subscription rate is £19.95 per

Articles which are submitted for publication

should not be more than 1000 words long.
All submissions should be typed and a double

space should be left between each line.
Programs should, whenever possible, be

At present we cannot guarantee to return
avery submitted article, so please keep a copy.

Computing Weekly cannot accept any
responsibility for any errors in programs we
publish, ithough we will always try our best to

Cover Nustrafion by Teoman Inmak

News

Prompt delivery for Beeb micros
Club Reports

Dave Kelly reports on the Longfield

School computer club.
Paintbox

Brian Reffin Smith presenis some
colouring painting programs.

Reviews

Mazogs, keyboard audio tone.
Open Forum

Seven pages of programs.

Define your own BBC characters.

Spectrum

21

Nick Hampshire continues his look
at ZX Spectrum colour.

Hand & mouth

Guessing roots and getting
your assembler ORGanised

Sound & vision

&

More music for your micro.
Peek & poke

Your questions answered.
Competitions

Puzzle, crossword.

Editorial

When Clive Sinclair launched the
Spectrum, he said, 'Delivery within 28
days.’

That was seven weeks ago.

Every day that passes more people
who were counting the days to the
arrival of their new computer call us up
asking for help.

There is only so much we can do.
We can mention here that the prom-
ised delivery dates of the Spectrum
seem to have slipped.

More normally we are always willing
to take up individual complaints from
customers against suppliers.

But when it comes to such a rush of
complaints the responsibility neces-
sarily has to fall back in the hands of
you, the customer.

The answer is to add a clause to
your order stating: 'l regard it as
binding that the goods are delivered
within 28 days.’

If your order and cheque are
accepted so is the contract.

If the goods are not delivered, go to
your Citizens' Advice Bureau, ask
about the Small Claims Court proce-
dure, and make a fuss.

Next Week

Chance your arm
in a match of skill based
on the ancient Japanese territorial
game called GO: we call it Othello

10 JUNE 1982




Classified

-20 SIMPLE ELECTRONIC
PROJECTS FOR THE ZX81
and other computers

Make the most of your Micro-
computer with this great book
of construction projects. £6.45.

Avallable from:
Natlonal ZX Users' Club
44-46 Earls Court Road

London WB 6EJ

Ploase make your cheque payabie o
Interface,

SINCLAIR ZX81 pius big byte 16K,
£82. Ring Walsingham (032872) 374.

TRS-80 4K LEVEL 1 CPU and moni-
tor. Manuals, softwara, Perfect for be-
ginner. £195. Tel: Ramsbotiom 6254
after 6.30 pm.

ZXB1 +16K, books, mags and gamas
tapes, £90. 802-7937.

ZXB1 18K RAM, 5 months' old +
software, £85 ono. Tel: 025-482 2660,
ZXB1 — MC : INPUT — prints on
screen, flashing cursor and read/dala,
£3. M. Whitfield, 66 Bramblebury
Hoad, London SE18.

Line by line: For private individuals, 20p per word, minimum 10 words.

VIC-20 16K and cassette recorder,
over £15 software, worth £310, will
accept £270 ono. Tel: 0773-813351.

16K ZXB1 with five tapes, 3D Adven-
tura, atc, in good condition with manu-
al, £90 ono. Tel: 0904-797737.

THREE ZX81 PROGRAMS
{Biorhythm, Rubic Cuba and Tax) on
cassaetta with full instructions. Send
£3.25 1o 23 Jollife Road, West Wilter-
ing, Sussex PO20 BET. Make all che-
gues payable lo S. Hibberl.

ZXB1 KITS. Inverse video £2.95; built
£3.55; repeat kﬂ},r €3.75; built £4.95,

Memory crashes and top line siant
cured, £2.85. Tel: 021-444 3034.

ZX81 16K RAM GAME CASSETTES:
Gat Them Before your Bossas gal You!
Masty Invaders £4.95; Scive the Clues
if you want o Escapel Very Nasty
Mountain £6.85. Giltrole Ltd, Dept
Eg_; PO Box 50, Rugby, Warks CV21
4DH.

ZX81 + 16K RAM PACK and software
for €85, Tel: Bungay 3382.

TRS80 LEVEL Il lower case mod fitted.
Games, tapes, £220, Wickham Markat,
Suffolk. Tel: 0728 T47241.

ZX81 (16K) machine, Sinclair built,
£75 Tel: Winchester 65184 after 6 pm.

ZXB1, SINCLAIR BUILT (new ROM),
16K RAM, tapes, £79. (04252) 71764,

VIC-20 plus cassette, game cariridge
and magazines £180. Tel: 01-251 3768
after 5 pm.

BBC MICRO, model B with 18in colour
TV, books, magazines and casselles
including 30 hour basic £550. Tel: 057
2B3 735,

MICROTAN 65 GRAPHICS TANEX,
8K RAM Xbug PSU £200 ono; 79 kay
keyboard, data encoding Eprom E30
ono, Tel: Kenilworth 58384,

SHARP PC1211 COMPUTER with
printer £120 ono. Phone Barry 01-434
1365.

BBC MODEL B COMPUTER £435:
Star matrix printer (Cantronics inter-
face) £180. Noyce, 18 George Street,
Brighton.

ZX81 KEYBOARD, sounder and re-
verse display, P.C.B, and instructions
£3.50 each or SAE for details to R.
Milchell, 20 Gorsa Ciose, Portslade,
Sussex.

SINCLAIR ZXB1 plus 16K RAM plus
lapes and books, very good condition,
£80. Tel: 0252 317217 (evenings).

VIC-20 plus cassalle unit, books. Many
programs and joyslicks, £260 ono. Tel:
01-892 9787.

ZX81 (16K) with books and tapes, very

‘good condition, EB5 ono, Tel: 0493

720774,

CLASSIFIED ADVERTISING RATES:

For companies, traders, and all commercial bodies, 40p per word, minimum 20 words.
Semi-display: £10 per single column centimetre, minimum length 3 cm. (Please supply AW as PMT. Or supply rough setting instructions.)
Conditions: All copy for Classified section must be pre-paid. Cheques and postal orders should arrive at least two weeks before the publication date,
If you wish to discuss your ad, please ring Alastair Macintosh 01-930 3840,

BBC MICRO: M/C Invaders, Breakoul
and Dodgems. All run on model A or B
using sound and colour. Three prog-
rams on one cassefte, E4 (inc). From:
B. Cridland, B Bowness Avenua, Fleet-
wood, Lancs FY7 BPA.

ZXa1 (16K) STORE/SORT PROG-
RAMME. Store, sort and order hun-
dreds of items of information and
amend as required. Tape and instruc-
tions, £4.95. J. Blackiord, 63 Ehishey
Avanue, Cambridge 3.

ZXB1 (16K) FREE PROGRAM. Send
cassatla and SAE to Nick Godwin, 4
Hurkur Crescent, Eyemouth, Berwick-
shira.

)81 (16K) for sala, £80, ZXB81 Chess,
£4. Tel: 021-773 9521.

ZXB1 plus 1.2A PSU and programs,
£50. Tel: Maldon (Essex) 57713.

ZX81 (16K). Immaculate condition,
savan months unexpired guaranies,
£69. Waybridge 48401,

ZX81. One month old, £55. Dr.
Jayadev, General Hospital, Aberdare,

Mid Glamorgan.

ZXB1 (16K) machine. Sinclair built,
£75. Tel: Winchester 65184 after 6 pm.

Here’s my classified ad.

(Please write your copy in capital letters on the lines below.)

7

Pleasa continue on a separate sheel ol paper

Imake this .......... wortds. at . ....ceens perwordsoloweyou €, ........
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Telephone .........c.icesne:
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Please cul out and send this form to: Classified Department, Popular Computing Weekly,

Hobhouse Courl, 19 Whilcomb Street, London WC2
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News

Acorn clears its

BBC backlog

Acorn has now cleared its
backlog of orders for the BBC
MICTO,

The company has dispatch-
ed 22 400 machines, leaving
only some 5,000 orders out-
standing. Production, at 6400
micros per month, should soon
clear this backlog though
orders are still being received
at the rate of 4,000 per month.

Acorn stress that the pro-
duction capacity 15 now well
able to cope.

In addition to the much
publicised production difficul-
ties, caused by insufficient
chip supply from Ferranti and,
according to their spokesman,
by snow in Wales, Acorn
apparently misjudged both the
extent and the type of demand
for the machines.

The company thought, said
the spokesman, that demand
for the two machines, Models
A and B, would be weighted
towards the less expensive
Model A in a ratio of about 3
to 1.

But orders favoured the
Mode! B in about the same
ratio and Acorn was not

geared to manufacture that
volume of Model B machines
To solve these difficulties, and
in particalar to ease produc-
tion capacity problems of one
of the machine’s manutactur-
ers, Cleartone in Gwent (the
other i1s ICL), Acorn has
appointed a third subcontrac-
tor, WNGS, based in Hong
Kong.

Although Acorn has tried to
produce a wholly British-built
micro, WNGS were appointed
to assemble some machines for
export.

Now, to reduce the backlog
of orders in this country,
Acorn has been importing
some part-assembled micros
which are then completed (and
the interfaces are added) and
then quality-controlled by
Cleartone.

The present situation on the
availability of the BBC
machines is as follows:
Model A — there 15 no delay
and delivery is guaranteed
within 21 days.

Model B — an order placed
now would be fulfilled by the
beginning of August.

Micro sheets
on offer

The BBC Computer Referral
Service is offering a range of
fact-sheets giving advice to
mMICTO OWNers.

There are five fact-sheets
offering information on books,
jobs in computing, micro-
computers in small businesses,
computers in education, and
regional and national user
groups.

The Referral Service, set up
as an information exchange to
handle letters arising out of
BBC’'s Computer Programme,
15 open to all enquirers and
already supplies a wide range
of user information ftor any
mIcro.

For any or all the leaflets, or
for the address of your local
club, contact BBC Computer
Referral Service, Broadcasting
Support Services, PO Box 7,
London W3 6X]

Sale Of The Moment? A cer-

tain well-known computer
finds its way on (o that prog-
ramime.

Acorn at your
service

Acorn has chosen Retail Con-
trol Systems Ltd, of Mid-
dlesex, provide a nation-
wide maintenance and service
facility for all the Acorn mic-
ros, including the BBC Maodels
A and B.

Retaill Control Systems will
operate 1n tandem with the 50
or so approved Acorn dealers
who already provide a repair
and back-up facihity.

Plotting new courses for the PET . . .

11 Instrument’s PDA.

J ) produce portable
plotter for the PET

J J Instruments Lid has pro-
duced a new low-cost X-Y
plotter, primarily for use with
the PET.

Called the PD4, it's Ad
sized and designed to be easily
portable. It 15 a development
of the PL4 X-Y recorder

David Sawyer, the com-
pany's product manager, ex-
plained, that the machine
accepts digital commands via
an [EEE-488 interface bus
making the plotter compat-
ible, in particular, with the
Commodore Pet.

I J Instruments also supplies
a software package in ROM
form for use with the Pet,
eliminating the programming
required to command the plot-
ter.

These commands control
the pen, raising and lowering
it, and provide the plotter with
simple routines to, for exam-
ple. draw lines between abso-
lute or relative positions or

raw shapes and characters.

Thq: pen is capable of re-
sponding at speeds of up to
600mm s ' and the PD4 plot-
ter can recognise off-scale
data, raising the pen. auto-
matically.

The size and cost of the PD4
makes 1t useful for a wide
range of applications in indus-
try, education and commerce,
and its dimensions make it
particularly suited for use with
a micro-computer.

The PD4 plotter plus inter-
face costs ESY96, and comes
complete with an instruction
manual giving the setting-up
procedures. guidance on its
uses and sample programs.
The software allowing the use
of the PD4d with the PET costs
an additional £65

Both the PD4 plotter and
software are available from:
I 1 Instruments Litd, Brook
Avenue, Warsash, South-
ampton SO3 6HP.

What a Bleep-ing good idea!

If you have ever become in-
furtated by the touch keys on
the ZX81, Fulcrum Products
now offers a small unit that 1s
designed to help.

It is called the ZX Bleep.
When ftted to the ZXE1 the
module causes the micro to
bleep every time a key is suc-
cessfully depressed, thus mak-
ing keying in possible without
constant reference to the
screen. :

The Bleep is completely
self-contained and s suffi-

ciently small that it actually fits
inside the ZX81 casing. It is
easily installed, and no solder-
ing is r:.quir-:d

The unit functions equally
well in both the FAST and
SLOW modes.

The ZXB1 Bleep. together
with ftting instructions, 15
avatlable, within one week,
from Fulecrum Products. Hill-
side, Steep Lane, Findon,
West Sussex, price £8.95 (in-
cluding VAT and postage and
packing).
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£ ZX80/I
PRICE WAR!

ZX KEYBOARD

FULLY CASED
WITH

REPEAT KEY

Fully cased keyboard £37.95
Uncased keyboard £27.95
Keyboard case £10.95

This is a highly proffessional keyboard using executive buttons as found on top Quality
Computers. It has a Repeat key and comes complete in its own luxury case. This is a
genuine proffessional keyboard and should not be confused with toy keyboards
currently available on the market.

“"I6K RAMPACK

"'-

;HDEHW;‘: MASSIVE ADD
' ON MEMORY

'YDUH CHEDITI

. CARD [
\ /
\‘-. ’;
FAST IMMEDIATE DELIVERY [ e
Pust Tn PLEASESEND ME.. ... RAM PACK/S £32.95 uﬂch-l
l PLEASESEND ME.... CASED KEYBOARD/S £37.96 each I
Dept CW3 e e
| / each |
KAYDE ELECTRONIC [Py e |
SYSTEMS I BEERNE T B vt on o o b s e )l |
48/49 Exmouth Road TV T R e e VPO P LR ey < :
Great Yarmouth e St T R S e MR R | |
Norfolk NR30 3DP B e e Tk e I
Tel 0493 57867 I Please add £1.50 P&P and make cheques payable to :
All products include VAT are fully built and tested | Kayde Electronic Systems. |
and come with a complete Money Back Guarantee S —— .

R POPULAR COMPUTING WEEKLY

——




Club Reports

A lesson for
the rest of

the country?

David Kelly talks to Mike
St John about his innovative
school computer education club

A strange ritual begins at Longfield School
each Friday lunchtime. From 12 noon a
small queue begins to form, grows, and by
hall past the hour streiches away out of
sight. The computer club is about to
convene.

Longfield is a comprehensive with 1390
pupils and Mike St John is the head of its
Computer Department, one of the most
advanced in Europe. Mike introduced me
to Neil Hancock, the systems manager, a
15-year-old who is preparing for his O-
levels next year. He explained how the
system came into being and how it is
operated.

In 1976 pupils at the school formed a
computer club and, with help from the
Parents' Association, the school purch-
ased an Altair 8800 micro computer in the
following year.

This computer had been carefully
selected to meet the requirements of both
the club and the CSE, O- and A-level
computer studies curricula.

The Altair was bought in kit-form and
members of the club put it together. Since
then the computer studies department has
never looked back.

When the system was inaugurated on
October 27, 1977 there were less than 30
members of the club. Now there are nearly
200 pupils using the system,

This expansion was always planned and
Neil explained that it was precisely for that
reason that Mike chose the Altair. A
multi-user machine was essential and

We want to hear
from you!

Whether you are starting a new
club, holding a special meeting,
or just changing the venue,
we want to hear from you.

Write to David Kelly,
Club News, Popular Computing
Weekly, Hobhouse Court, 19
Whitcomb Street, London WC2
7THF or call him on 01-930 3271.

Longfield now has 16 terminals in full-time
operation.

The organisation of the department is
unusual since it is run, as far as possible,
as a commercial installation.

At the start of each term the computer
department officers are elected. Neil
pointed out some of the other pupils busy
at the terminals, among them the software
controller, chief software writer, supplies
officer and engineers.

In common with many of the students,
Neil is writing programs intended for busi-
ness use in his spare time. At the moment
he is developing a data handling package
for a building company to enable them to
produce work quotations quickly and
easily.

| asked Neil what he hoped to do when
he left Longfield. He frowned and said, 'l
don't really know — something in compu-
ters.’

When the lesson in progress ended
Mike St John was free to talk and he
explained how he came to be in charge of
the oldest established secondary school
computer department.

When Mike first went to Longfield, from
a job as a financial analyst, computer
studies departments were unheard of. For
a while the school had access to the
main-frame computer at Mid-Kent College
of Technology. But the only communica-
tion with the machine was by post.

‘It was a bit like trying to learn to drive
using pictures!' said Mike.

A computer in the school was essential
but, with an initial budget for the depart-
ment of only £50, donations from the
Parents' Association and local businesses
were much needed.

Now, using these gifts and money raised
from sales of software produced by the
pupils themselves, he has built up an
enviable system. In five years the school
has the most advanced micro system of
any secondary school in Europe and Mike
reckons they are the only school in the
world to have a hard disk storage facility.

Mike firmly believes in an '‘open house'
policy. The computer room opens at 8.30
in the morning and closes at 9.30 in the
evening. During that time there is rarely a
free terminal and, as far as possible, he
leaves the running of the system to the
pupils.

Continuing his motoring metaphor, Mike
explained why the young scholars have to
be dragged from their terminals in the late
evening:

‘It's because the kids are driving,” he
says, 'that's why the subject has taken off.
Solving their own problems — they get a
kick out of that.'

Mike is critical of the way computer
studies are usually conducted in schools.
As regional organiser of MUSE (Micro

Eyes down ... full house at Longfield

Users in Secondary Education) he is in a
position to appreciate the general ignor-
ance of computers in secondary educa-
tion.

This ignorance, he feels, is shown by the
mad scramble of some schools to offer
computer education. And this, coupled
with a fundamental lack of understanding,
has produced generally lamentable ex-
amination results.

Over 5600 pupils took the AEB (Alder-
shot) O-level last year and the overall pass
rate was 18 per cent,

Mike St John is justifiably proud that
Longfield's results last year showed a 97
per cent pass rate.

As he comments, ‘Nobody goes into
unemployment from Computer Studies at
Longfield.’

When | asked Mike if he minded if | took
his photograph for this article he declined.

‘It's not me you want to photograph —
it's the kids.'

Mike indicated the classroom and ter-
minals: ‘This is theirs — not mine.’

For your diary

Edinburgh ZX Computer Club meets at
7.30 pm on the second Wednesday of
every month at the Claremont Hotel,
Claremont Crescent, Edinburgh.

Occasional Saturday workshops and
talks are held and there is a club newslet-
ter and Software library.

Annual membership is €5 (€3 for stu-
dents, children OAPs and the unwaged).

More information from Keith Mitchell, 19
Meadowplace Road, Edinburgh (031 334
B483).

Edinburgh ZX Club is also holding the
first ZX fair in Scotland on July 24, The
show, featuring over 30 exhibitors, is at
Meadowbank Stadium and will be open
from 10 am to 6 pm.

Further details from Gordon Hewit, 3
Baberton Mains View, Edinburgh (031 332
1163).
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Nobody would ever deny that the
quality and style of superior television
graphics will always place the micro
version into the realms of inferiority.
But there's no need to have a complex
about it.

To get those high quality graphics
with crystal image and high-speed
processing, you need to spend a
fortune — tens of thousands of
pounds! And if you could afford that
you wouldn't be here, hoping to find
ways of improving the graphics capa-
bilities of your micro.

The fact is, all that high technology
with its sky-high price tag is quite
unnecessary. Computing quickly
teaches that its not how you display it
on the screen that's important but
exactly what it is that you're display-
ing.

In other words, the message is the
medium and not, as in the arty jargon
of yesteryear, the converse. So all you
have to do is adopt the same
approach that a trendy illustrator uses
when he's preparing a rough.

Then, in order to get his ‘message’
through, any quickly etched out sketch
will do.

When you're using graphics on
small systems, it's as well to remem-
ber this, the most direct, approach.
Indeed, you can make a virtue out of
this necessity 1o get the message
through and go on to produce the
basis of non-trivial graphics software
package.

| have made two such systems,
both available shortly. One is called
Jackson, and runs on that ubiquitous
educational and research computer,
the 3802 from Research Machines.

Then there are two smaller pro-
grams, related to each other, soon to

be produced by BBC Publications for

the BBC micro.

One is concerned with Drawing, the
other with Painting. These are only
approximations to the sort of images
that can be produced. They run on the

Model A or B machine — so you can
see how small and tight they have to
be — running in the small amount of
memory available in the Model A
when graphics are used.

Later there is to be a third, large,
general-purpose graphics package to
run just on the Model B.

The Jackson, running on different
principles to the BBC programs, is a
visualisation aid. It is being used by a
wide range of artists and designers at
the Royal College of Art. | wanted it to
be of use to, say, a textile designer
(with its repeat patterns facility),
someone wanting slides to illustrate a
talk (information graphics in general),
a painter, industrial designer, film-
maker and so on.

Because of the possible combina-
tions of memory, disc size and input
device (advanced joystick or digitizing
pad) there are several versions of
Jackson, but it is hoped that the
Government-funded MEP body will
make them generally available in the
education area.

The BBC programs are driven

directly from the keyboard, using the

function and cursor control keys.
Even though, on a micro, colours
and numbers of pixcels (plottable
points) are limited (there's no such
thing as a true high-resolution micro)

you can still 'say’ a lot on a tv screen

with a small computer — enough not
to run out of ideas anyway.

As an experiment, | once got a
group of art students to use a very
simple program on an old Video

Genie, drawing with Ascii characters
on the screen.

The letters could only appear in
‘normal’ print positions, unlike the
BBC machine where they can be
plotted with the same accuracy as
graphics, yet even in this constrained,
coarse environment, stylistic differ-
ences and expressions came through
quite strongly.

Although a million pixcels and
thousands of colours are ideal, the
use of low-cost colour graphics sys-
tems has hardly been fully explored.
And we are still limited far more by our
imaginations than by the technology!

Finally, here is a short program
based on some of the ideas used in
the BBC programs, which sketches a
pot-plant.

Whilst | would normally avoid such
subject matter, | wanted to explore the
possibilities of more tentative, less
‘definite’ graphics with the BBC
machine, in this cliched area. Try it
and see if you think it's a step in that
direction. :
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100 REM FLOMERS B.R.SMITH 1982

110 REM FOR BEC MICROD A DR B

120 REM SET BREAK KEY TO MODE 7 & LIST
130 =KEY10 "MODEY |MOLD|H"

140 REM CHECK MODEL A OR E

A T T i e T

L

k E

E B 150 IF HIMEM>84000 THEN MODE1 ELSE MODES
N N 160 COL=1

8 170 REMIX COLOURS USING VDU19

i 180 FORI=1T03:VDU19,T,RND(3),0,0,0}NEX

s I TI

N X 190 CLG

i

200 GCOLD,3

210 REM DRAW FOT

220 FOR I=1 TO 300 STEFP12:MOVESS0-1/3,
IDRAH710+I/3,INEXTI

230 REMARKAEBLY RANDOMISED FOLYGOMN ROUTINE

240 REM SET TIMER

250 NOW=TIME

260 REPEAT

270 HS=RND(SO00)>+Z00:VS=RND(S00)+400

280 G=RND{(2)-1

290 A=RND(140)+50:EB=RNDC(100)+30

00 N=70

310 ANGLE=ZXFI/N

320 C=COS(ANGLE+.D2)(S=5IN(ANGLE)

330 XAa=1iYA=1

340 FORI=1 TO N=x3

350 VS=UYS+RND(40)-20 :HS=HS+RND(40)-20

3460 COL=COL+.1:IF COL>9 THEN COL=1

370 GCOLG,COL

380 X=XAxXC-YAxS

390 Y=XAXS+YAXC

400 XA=XiYA=Y

410 IF XA=0 THENS10

420 REM I.E. DRAW DR MOVE

430 IF I>1 THEN FP=5 ELSE P=4

440 FPLOTP,AxXA+HS ,ExYA+VUS

s 450 REM GRAFHICS WINDOW AROUND FLOMER

.thjﬁﬁmﬁmmyﬁ.ﬁﬁ . 4560 VDUZ4,AxXA+HSEXYA+VUSIHS+2003VS+100

470 IF I=1 THEN 500

480 REM FLDT B&4=INVERSE COLOUR TRIANCLE

420 PLOTB&,HS,VS

900 DRAWAXXA+HS ,BXYA+YS

o210 NEXTI

220 REMOVE GRAFPHICS WINDOMW

230 vDUZé

%0 REMEMBER THE FLANT STEMS...

290 MOVEHS,VS

940 DRAWS30+RND(100),300

=270 REM DISGUISED GOTOD!

280 UNTIL TIME > NOM+24000

270 PRINT"DONE"
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Mazogs

Bug-byte, 100 The Albany, Old Hall Street,
Liverpool 3.

16K ZX81

Price £10

Mazogs is a superb new concept in ZX81
games, and is so good that even when it's
a tired old concept you will still want to play
now and then.

| don't know how long it would take to
become a tired old concept, but I'm sure
you can look forward to weeks of pleasure
before letting anyone else in the family
have a go.

Yes, as you can guess from the title, this
is a maze, With a few plusses. Like you
can get to see a fair-sized chunk of the
maze only after one of the mazogs have
overcome you.

Oh, | didn't mention the mazogs. Well,
they're very active seekers of treasure-
hunters, a bit like black elves. Nasty!

You have a 50:50 chance of beating
one bare-handed. A sword helps. There
are a few swords in the maze walls. You
can pick one up if you're not carrying the
treasure.

If you're carrying the treasure, it's a hard
decision. Still, that big bar of silver may be
worth less than your life. | guess.

There are blinking prisoners in the maze
walls, too. It's their eyes that blink really.
The prisoners can guide you a little way
along the route to the treasure, or, when
with it, back to safety. Nice prisoners,
aren’t they?

Anyway, it is possible to find the trea-
sure (though it is always at least a hundred
moves from start. Can be 400 it says here.
Wow). And it is possible to get back safely
with it

But it's a big maze, and you can see
very little of it in the normal view, and littie
more in the bird's-eye view, and, like | said,
not all of it in the post-mortem.

Next game, of course, it's a different
maze anyway.

Bug-byte provide a close-printed (and

Reviews
software

not well written) four-page leaflet to help
you get into this grossly addictive game.
How can | describe it in the space that's
left?

Summary
Great.

Ix

PR Software, 28 The Fairway, South
Ruislip, Middlesex.

Vic20, unexpanded

Price £7.50 inc. p&p.

KJ

As the title of this cassette states some-
what explicitly this is a cassette with six
programs on it. They are War, Smashout,
Blackjack, Logic, Pickupgame and Alarm
Clock. All the programs are for an unex-
panded Vic20 and are written in Basic.

The games all loaded and ran without
problems.

There are not instructions for War, but
the game is so slow moving that one had
plenty of time to guess what was happen-
ing. Red tanks are lined up along the top of
the green screen and one has the occa-
sional chance to shoot at the tanks from
nine entrenched positions at the bottom of
the screen.

You have to wait too long before the fire
button becomes active and then too long
again before anything happens. Such is
the penalty of using Basic for games which
are supposed to be real-time, or active.

The red on green was an unfortunate
choice of colours. By the time the tanks
had moved down the screen, line by line
and seemingly ever more slowly we began
to wish that some more thought had gone
into this game.

Smashout suffers from the same prob-
lem. It is the same as Breakout except that
the programmers have compensated for
the slowness of Basic by making the bat
three or four times the usual size.

Blackjack is quite straightforward except
that there are no instructions. We had to
play all the keys to discover that the S key
let you slick and the H key would turn
another card.

Logic is mastermind with the usual
combination of five colours in a hidden
sequence.

Pickupgame gives you a pile of stones
and you and the computer take it in turns
to pick-up a number of stones, each trying
to avoid being left with the losing last
stone.

The final program, Alarm Clock, is an
odd choice for a games cassette. You
enter the time, set the time for the alarm,
and in due course the alarm goes off — a
sort of flood waming type siren. Special
features include ever-changing back-

ground colours and clock strikes every
hour.

Summary

This is a poor collection of programs,
reminiscent of the cassette being released
onto the market two years ago. First time
users might find the cassette useful, if only
to give them an idea of how much the
standard of software has since improved.

The Fast One

Campbell Systems, 15 Rous Road,
Buckhurst Hill, Essex.
Price £15.

I'd love to say that the best thing about this
program is its title — but | can't. If title is a
delight, the program is better.

The title is not meant to make you think
of gaming, but of business. This supplier
has already a well-deserved reputation for
data-processing software, the essence of
business computing. The Fast One must
enhance that reputation since it is an
exceedingly versatile program and, wow, it
is fast,

The speed comes from the fact that this
is a great big string-handling routine. Well,
it's the string that's big — &ll the data in all
your records go into it. With your com-
mands dealt with almost entirely in
machine code, and up to 50K of immediate
access storage (if you use a 64K RAM),
this becomes an exceedingly powerful
tool.

For your £15 (a very fair price) you get a
cassette with the main program and a
demonstration version, plus a jam-packed
but fairly well-written 12-page handbook.
Practise is needed to understand such a
system, and Campbell reckons that'll take
you an hour. Well, | think they do them-
selves less than justice there — TFO is
extremely easy lo use.

It is, of course, menu-driven. There are
11 main options — with everything you can
think of except one — start again. Each
option routine usually has a good number
of sub-options on continuous display.

Thus you can define and re-define clas-
sification headings, fields and records,
obtain screen display or printout of data in
a range of forms, and dig up data to your
heart's content.

There are, | know, a rapidly-increasing
number of business users of the ZXB1.
This is almost certainly the best data-
processing package yet available, particu-
larly in regard to its speed. Sample it if you
have data to process — and who hasn't?

Summary
A most impressive program, well
documented and satisfyingly versatile. KJ
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Keyboard Audio Tone

TV Services of Cambridge Lid,,
Chesterton Mill, Frenches Road.
Cambridge CB4 3NP. Tel: 0223-358366.
Price £8.95 assembled, £11.85
factory-fitted.

The main claim to fame for this firm has
been that they do all of Sinclair's repair
work on ZXB0s and ZXB1s elc.

They have now decided to put all their
experience into producing a product of
their own — a printed circuit board with all
components soldered into place and only
five wires need 1o be soldered to the
printed circuit board of the ZX81 to make it
work.

If this part worries you, just send your
ZX81 to them (without the power pack and
leads) for them to fit it for you.

The board is attached to a miniature
loudspeaker and both of these are stuck to
the inside of the ZX81s case underneath
the keyboard.

If you have something there already
such as a character board or extra mem-
ory, there is no problem. The KAT board is
so thin that it will even fit underneath the
ZX81's printed circuit board without ob-
structing the edge connector or touching
any other components,

The KAT gives two tones to reassure the
user, one when the key is pressed and
another when the key is released. This will
work on all keys and in all modes including
FAST and SLOW.

The tone produced is quite loud, but if
required the level of the tone can be
increased. This is not the only use of this
little umit, however, it can be programmed
lo give a beep during a program fto
simulate an explosion or to stimulate an
input from the user.

On INPUT or typing in programs the unit
works as normal, but if you are using
INKEYS then a PAUSE of at least five
must be used before the INKEY$ to
produce the tone.

The KAT will even help you with
SAVEiIng and LOADIng as it will beep at
the beginning and end of a program,
reminding the user that he needs to turn off
the tape recorder. This Is very useful,
especially on long 16K programs as the
beep is quite loud enough to be heard
several feet away while you are making a
cup of tea or something.

If you are fitting this device yourself it
might be as well to fit a switch in the red
(+5 volt) lead so that it can be switched off
it not required.

The board is easy enough to fit if you
can solder, though | wish that the wires
were |labelled to say what pins they went to
(although it is clear whal colours they are it

Reviews

hardware

IS not clear whether they are connected to
power, eic).

The soldering requires & little care as the
connections must be very short or they will
connect to adjacent pins, There is also a
strap on the board marked B and C to
adjust the level of the tone, but | would
think that the lowest level C was quite loud
enough.

sSummary

A very useful gadget which makes
keyboard entry even on a Sinclair flat
keyboard very easy. This firm have
obviously put a great deal of thought into
what the user requires and the two-lone
system makes sure the user gets it right
every time.

Another advantage is that they will fit it
for you. Most ZXB81 users do not like
delving into the inside of their machines for
fear of damaging some vital component. A
very useful device which this reviewer will
keep on his machine for a long time. SA

Personal Computer Book

By Robin Bradbeer
Price £5.95.

With a change of publisher and a great
deal of up-dating this remarkably success-
ful book has now appeared in a second
edition, after no more than a couple of
years. Of course, that has been a rather
active couple of years so the new edition is
entirely welcome.

The book comes in three parts, all useful
and carefully written. Aimed principally at
the person hesitating about dipping his or
her toe into the computing torrent, those
three parts are not consistent in value.
Firstly we have several chapters on what a
computer is, what it does, and how it does
it. This is associated with an appendix on
binary arithmetic.

Mow Robin Bradbeer is a lovely chap
and one of Britain's experts on home
computing. He is, however, a high-level
lecturer and must come to realise that
home computer users, and especially peo-
ple thinking of joining the club, are not
going to need much of this knowledge.
Indeed they will be put off if they find it in
the opening chapters of a book.

Robin, why not relegate all the technical
stuff to a small appendix in the thira par, if
you can't bear to omit it entirely!

The other two parls are exceedingly
useful though, and will remain so long after
the novice has become an exper.

The firsl is a comprehensive descnption
of all the micros on the British home
market — well, 56 of them, ranging from
Microtan through ZX81, BBC and 4804 to
the ithaca DPSi (at £4.000),

In each case there is a photograpn and
a few paragraphs of good description, with
details of software availability, perpherals
and prices (end 1981)

Crteria for choice and the chapters
associated with this seclion.

The other pari is a wealth of useful
appendices, making an invaluable refer-
ence bank for everyone. Here are briei but
very adequate details of such things as
interface standards, hardware suppliers,
clubs and user groups. magazines and
books.

Summary

Apart from the unnecessarily techiical
early material, this is a most valuable book
for all — pre-beginners and experis. 22

ZX81 Basic Book

By Robin Normarn
Price £5

One of the saddesl Sinclair-associated
stories of 1981 was the publication of
Robin Norman's Learning Basic with your
Sinclair ZX80 within a week or so of the
launch of the ZXB81. Well Newnes have
done it again. Robin Norman's ZX81 book
preceded the Spectrum launch by less
than a month.

Is there a moral there? Expect a new
Sinclair micro when you see Newnes' book
on the current one? Surely not that, but
if there /s a moral, it concermns publishing
speeds and the speed of computer de-
velopment. And it explains why grotty,
poorly presented but rapidly provided
books do so well.

For Robin Norman's works are indubit-
ably not grotty or poorly presented. And as
far as estlablished publishers are con-
cerned, they have both reached the book-
shops in record time. Newnes are leaming
fast, | guess, and like everyone else
they're working flat out on a book on the
Spectrum, though this time not with Robin
Norman at the heim.

Maybe that's a pity. Norman's new book
is every bil as excellent for the newcomer
as the previous one, He retains his delight-
fully readable but authoritative style. and
is most thorough in developing his reader's
underslanding on Sinclair Basic. KJ
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Our classifieds
are faster.

Do you want to sell your computer and

buy a bigger and better one?

Have you ever thought of trying to
make some money out of selling tapes of
your own programs?

Whatever it is you want to buy or sell
why not use our classified pages?

It has to be better than waiting for up to
nine weeks to get into one of the old
monthly magazines.

Not only that, but our rates are very
reasonable.

For private individuals it only costs 20p
per word, with a minimum of 10 words.

We can make it so cheap because we
charge companies using the classified
columns 40p per word.

The classified pages can be used for
semi-display advertising.

The cost for this is £10 per single
column centimetre, with a minimum
charge of £30.

All copy for the classified pages must
be pre-paid. (You'll find a handy form on
page 22).

Cheques and postal orders should be
made out to Popular Computing Weekly.
Your advertisement should arrive at least
two weeks before the publication date.

If you have any queries regarding
Classified or semi-display
advertising please call
Alastair Macintosh on
01-930 3840

Popular Computing Weekly.

The fast one.
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Open Forum

Open Forum is for you to publish your programs and ideas.
It is important that your programs are bug free before you send them in. We cannot test all of them.
Contributions should be sent to: Popular Computing Weekly, Hobhouse Court,
19 Whitcomb Street, London WC2H 7HF.

How to contribute

Each week the editor goes through all
the programs that you send to Open
. Forum in order to find the Program of the
Week.

The author of that program will qualify
for DOUBLE the usual fee we pay for
published programs.

(The usual fee is £10.)

Then at the end of the month the four
best programs of the week go forward to
our amazing Program of the Month con-
lest, for which there is a STAR prize.

This month the star prize is a super ZX
printer, worth £59.95!

At the end of the year, all the best
Programs of the Month will be entered in
the super colossal competition, Program of
the Year.

S0 send in your program today!

Presentation hints

Programs which are most likely to be
considered for the Star Prize will be
computer printed and accompanied by a
cassette.

The program will be well documented,
the documentation being typed with a
double spacing between each line.

The documentation should start with a
general description of the program and
then give some detail of how the program
has been constructed and of its special
features.

Listings taken from a ZX Printer shouid
be cut into convenient lengths and stuck
down on to white paper.

Please enclose a stamped, self-
addressed envelope.

Never a crossword

on ZX81

This program allows the user to do cross-
words while at the same time, having the
ability to correct any mistakes.

First the size of the crossword is input
then each row is entered with a string of 0s
and 1s with a @ representing a space and a
1 is a block,

After the grid is completed each word is
entered in the following way:
first the row letter

Never a crossword
By David Poole

il REM C"HEUER B CROESEUDRDM

2a REM Hy LJL.F00LE APRIL 190

28 50U

aB PRIMYT AT 1@8,18; "CROS3WORD®

=@ PRINT AT 21.8: "0 You NEED
IMNSTRUCT IOHES"

2
@ IF Hic:“?" THEM GOTO 3@

a8 CL

o3 #FIHT “THIS® PROGRAM ALLOWS
You TO O™

108 PRINT "CROSSUDRDS UITHOUT 7
HE CHAHCE OoF+*

i1i@ PRIMT '"HAKING HISTARE.
LimB PRINT “FIRhT EHTEH THE EIIE

u¢§ﬂ FRINT "“OF THE CROSSUDRD. NHE

18 FPRINT "IMNPUT ERCH ROW WUHEM
REQUEATED . "

158 PRINT “AFTER SETTIMNE UF THE
GRIC EACH"

168 PRINT "UJORD IS ENTERED THUS

178 PRIMT
15@a PRINT “18T THE ROW LETTER"“
19@ PRINT “BHD THE COLUMM LETTE

]
"ﬁggnhHrHT_"aﬂn AT sRACROES OR

PAINT "ALL ENTEREC IN ONE &
230 PRINT “EG: - ABDSINCLAIR"
280 PRINT “TO STOP PROGRAH TYPE
"aB@® PRINMT “TO COPY TO PRINTER T
vPE, COPY"

274 PRATNT !
_28@ PAINT “"PRESS N/L TO CONTINU

_;nn INPUT A

3&& EL!
RINT AT 218 "HOW WIDE IS
THE CHD55UﬂHD
326 INPUT W
33@ PRINT AT 21,4; "LONG™
Jdé@ IHPUT L
A=W IF Ur=R7 OR L:al8 THEN GOTOD

=Ll EEE DRAY FRAME

388 PRINT TAR 2;
388 FOR I=s38 TO 37+4

429 PRINT CHRS® I,

410 MWEXT I

A28 PRINT “-3ND™

438 FOR I=1 TO WU+2

448 PRINT AT 1,I;CHRS 136;AT L+
2,.I'CHRE 198

488 HEXT I

A6@ FOR I=38 TO 37+L

450 PHINT AT I-38.8. CHRE I,CHRS
138 : TRAB U+2:CHRE i3k

48D NEXT I

499 FOR I=1 TO L

S@@ PRINT AT &1,0; "ENTER LINE *
cCHAas TTen87): " BLSPACE, 1aBLOCK"
518 INPUT H;

BER IF LEN AScid THEN GOTO See
533 FOR J=1 TO LEM A%

BEi@ PRIMNT AT Il-l,. J*l CHRE [ (CoD
r Ae-28) ¢128) ;

=0 LET RS=ASI(Z TO )

88 PRAINT AT 21,@; "PLEASE ENTER
FIRST CODE AND UORD"

598 INPUT B8

838 IF Ags"COPY" THEW COPY

618 IF ﬂi:“lTﬂF“ THEN STOP

E28 PRI AT 21,8; "

630 IF Ef(3)="D" THEW GOTO &S0
649 IF BE(3) ¢ A" THEN GOTO S@8@
B850 AEH ACROSS

S0 PRIWT AT CODE Bs-38,CODE BS

t2) -36_ Ba(4 TO_LEN BE)
B70 PRINT AT 21,0; "NHEXT PLEASE"
E80 COTO =9a

EE@ REH DOUN

TE@ FOR Iwl TO LEN Bg-

710 PRIMT AT CODE a;~37+t CoDE
BEi2] -38 E?EI+3]

TS HNENT
T30 GOTO BEoo

second the column letter

third A" or "D" for across or down
fourth the word.

all the above are entered in one statement,
eg ABDSINCLAIR displays the word Sinc-
lair starting at row A and column B with the
word going downwards.

The program can be stopped or the
display copied al any time, with additions
to the program it will be impossible to
SAVE an uncompleted crossword on tape
(perhaps using an array).

Volumes

on ZX81

Volumes will run in an unexpanded ZX81.
it will calculate the volume of a shape
given the correct data.

When run a list of possible shapes will
appear with the data they require under-
neath. The data is in order of entry.
‘W'=width

‘L'=length
=height
'‘R'=radius

You must first enter the first letter of the
shape and then the data, eg, for a cone
enter “C" then radius, then height.

10 PRINT ,.."BLOCK-CONE-PYRAMID-TUBE-
SPHERE",

"-WLH- — RH- = - - WlH- - - - RBH—— -R"

28 INPUT IS

30 CLS

40 IF 15="B" OR 1$="P" THEN INPUT A

50 INFUT B

80 IF I5<>"S" THEN INPUT C

7@ PRINT ,,"VOLUME OF ";

B0 IF 15="B" THEN PRINT "BLOCK=""'1AxBxC

80 IF 15=""C" THEN PRINT "CONE=";
JxPixBax2xC

100 IF 15="P" THEN PRINT "PYRAMID=":
AxBxCx.3

110 IF 15="T" THEN PRINT "TUBE=": Phixx2xC

120 IF 15="8" THEN PRINT ""SPHERE=
"1 JuP1xBux3

130 RUN

Mastermind

on BBC Micro

This program, for a Model A or Model B
BBC Micro, plays a version of Mastermind,
in which the computer selects a random
4-digit number, and you have to find it
using your skill and judgement.

The computer gives you clues as to how
close you are to finding the number by
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Open Forum

Mastermind
By Mark Hogers

10 HEM tFiddgndiirieesesdeydsaednasenwa
=0 REH 112 Masbtermind BBEC {1&4K) [
0 REM ®ik By Mark DN. Rogers 12/5/8Z2 K1
40 REHM &k {C) HM.D.ROBERS 19EZ L

I HEM I FTRFRRREFANRAEAERRYRRER AR ERE R
P DIM DIGITR(R) ,BUESES (4 )

MO ON ERROR GOTO 200

O MODE
0 VDL i Pl
1 PR se b

L} FROCHumbEr

TrYDU

‘-.II='|-|;|I:

1 [ =0)
[afa] 5 ED

' REFEAT
O gorssgoes® ]

FROCoELgUuesss

O PROCcalcul atw
1 UNTIL Baualle=q
I PROC-oaul &

O PROCagain

IF andwEris="Y" DR anawer§s="y" THEN OO

0 FOE T=UDid T:END
I EF FEDODOa&Lup
o PRI

TABLIZICHRA(IZOICHRS L 14] ) *"HASTERMINDY * Tab 1 20 CHES L 150 CHRE4 ) 41 ) “MAG

TERMIMD" " TABCLID) CHAES{] 500 ™

&0

Fiamnt ok o
O EMNDFEROH

ZEn

l )

']..

FRINT*"CHR®{131)" Pull

i wrong place!

Right fnumbBes 10 right place* " CHAYO1I 51" Low

DEF PFHOCoumbEr

el | QOO &g

Ml RRuETRY ()
FLIET Xw] T 4
LDIGITsiEi=MID&(ES, X, 1]
MHEXT O
RO

=L FOR i t Ti

Y 4 FOR Y=1 TO 4
f i THEN ZBi
IF DIGITH{XY ) =BTESITELY)

THEN i"edo=]

J) MEXT YiMNEXT X

IF reodo=1 THEHM %0

I PELAY=1MVEY {150}
O ENREL

B DEF FHUOLQeLguUrERE
) S

i PRINT TARBIZ. 11 /CHRE4(L 24 ) Y"Enter vour four—-diglt Gudssi: ...

a el BF 1 KR I KT

Y] IR | A: 11

&0 FOR =1 TO 4

aFx I35 1

! uosasYeEETe:FRINT guesss;
O QUESSE LY b =gupeel
I NEXT X

LR T

FOR T=1 T0O &4i1FUR Y=1 TU &

oA IF X=¥Y THEWN 330

I 1IF GUESSS (X)) sihlESSSIY) OR GUESSEOK ) < 70"

OF GUEGS®E (X} %" THEN redo=]

So0 BNEXT YiNEXET X

430 IF GUESSE ()
i IF H=J THEN bl lsbhial |4+ ELSE cow=cowt®l
I NEXT 4

1 IF bull=] THEM BE='
I IF Cow=] FTHEM CS=" Low " ELSE =Y Lows °
o FRINT TABI(D, 13/ CHRES (1349 buUl | s PR coniC8

¥ IF redo=i THEN 4440
VDL 23y B20T7vhgDglg
1 EREERTIT

1 EF FRIMcalcul ate

bl | =0 £ v

I FOR H=1 TiO 4

FOR J=]1 TO 4
DIGEITRAHI THERM &5

MEXT H

Euell and = ELSE Ba= Bulls and “

TeTIME:REFEAT UNTIL TIFE=T &Ml

10 B LR

O BEF PROCE el b

RO ON oo BOTO 740, 750, TR0, P50, Tall, TaEO, Ta0, TED, TTO, FFd, 770, TEG, 780, THO: ELSE
AL PRIMNT® "CHRE® {1 X8 " FLUME ' P B pBITIN BOL

=0 PRINT® *CHRS {134 = A UERITABLE EIMSTEIDRY ' "= BOTO  EO0

'ED PRIMNT "CHE®{1348) " GOOD GRME "1 1= Q0OT0 S0

P FRINT® "M D 3q ) ™ UK, [ SUFFOBE® ' “1EOTO BOC

BO PRIMT CHEAL]3q) ™ BIT SL.OW, EHT™:GOTO Hiwr

P FRINT® "CHRSC1 240 Y DI IT TERkE S0 LONGT":@EOTO B
BOO IF goem=] THEM E3%=" go® ELBE GE=" goes"
H 1 FRIMNT® " CHR%{ 151" It toah " IMTITIME/1000 3" seconds anmd “"ioorsiEE
30 I=TIME:HEFEAT LWENT I | 1 ME J R

20 EMIHFREDE

ET TN

BET FELL again

= a1 15 1

L {18 o TN e I Al i

70 FRTNT TAB{LL  POYCHRE O] ) “Wowl o v | LEe"

LEES

FETHNT TABRIY, 11 /EHR®{1X1 " ano ther oo (YN
rismuEr Y= EE TS )
iy AR T o ] " N ansieas B T N arvsisieE 3 ! | (R e} N TR Pt T o ad | “r" THEM 8%

IME s REFEAT LMY 1 TIHE=11%0

telling you if you have any bulls or cows. A
bull is a correct number in the correct
place, and a cow is a correct number in the
wrong place.

Thus, if the computer chose ‘3672" as its
number, and you inputted '3826', the
computer would say: ‘1 bull and 2 cows',

The number chosen by the computer
consists of four different digits, so that it
would not choose for example ‘3646'. Any
illegal entry inputted by the user is rejected
by the computer.

Many of the programming techniques
used in this program | discovered while
working through the BBC's 'Welcome'
Tape.

The program runs in the Teletext mode,
Mode 7, and colours are used throughout.
As with many of the programs on the
Welcome tape, the main ‘core’ of the
program is at the beginning, with all the
procedure definitions at the end (line 240
onwards).

The computer starts by changing mode,
beeping, and turning the cursor off (lines
80 and 90). It then prints the title and
the description of bulls and cows
(PROCsetup) and chooses its random
number (PROCnumber).

It then starts the clock, and goes into a
REPEAT UNTIL loop of getting the user's
guess, and calculating the number of
bulls and cows (PROCgetguess and
PROCcalculate).

It repeats this until the user has found
the number (when bull=4), and then dis-
plays a suitable message, relative to the
number of guesses taken (PROCresult).

The user is then asked if he wants to go
again (PROCagain), and the game accor-
dingly either ends or starts again.

Music 2
on ZX81

In the second issue | read Peek & poke
and saw the article on forming music on
the ZX81. | typed this into my 1K ZX81 and
found it very surprising. | have made a
similar but improved program, called
Music 2.

Target practice
on BBC Micro

In each run you have 10 attempts to hit the
target with a shot from a gun the other side
of a barrier. The routine in lines 220-250
plots the parabolic trajectory (you can add
lines to bring in air friction and wind if you
wish).

For each run, gun and target are placed
at random and the barrier has random
height and width.

The program employs the BBC feature
of:
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Music 2
By Lee Hayden

10 GOSUB 100 x (INT (RND x 9)) + 1

20 RUN

100 FOR N=1 TO RND x 100
110 SLOW

120 FAST

130 NEXT N

140 RETURN

200 FOR N=1 TO RND x 100
210 SLOW

220 FAST

230 NEXT N

240 RETURN

300 FOR N=1 TO RND x 100
310 SLOW

320 FAST

330 NEXT N

340 RETURN

OO FOR N=1 TO RND x 100
410 SLOW

420 FAST

430 NEXT N

440 RETURN

500 FOR N=1 TO RND x 100
510 SLOW

520 FAST

530 NEXT N

540 RETURN

600 FOR N=1 TO RND x 100
610 SLOW

620 FAST

630 NEXT N

G40 RETURN

700 FOR N=1 TO RND x 100
710 SLOW

720 FAST

T30 NEXT N

740 RETURN

800 FOR M=1 TO RND x 100
810 SLOW

820 FAST

830 NEXT N

840 RETURN

900 FOR N=1 TO RND x 100
910 SLOW

020 FAST

930 NEXT N

QU0 RETURN

P.5. don't forget to turn the volume up!

Target practice
By Eric Deeson

50 MOLE 5

60 GCOL O, 130
70 GCOL O, O
B0 VDU 5

90
100
110
120
130
140
150
160 PROC G(A,B,C,)

170 MOVE 10, 976: INPUT "Angle", Al
180 MOVE 10, 936: INPUT “Speed", E
190 AN = AL*PI/ 180

200 X = 8

210 REPEAT

320 X1 = X + 64 * (A + 1)

3

HND(4) = 1
RND(4%) + 15
RND(9) + 1
0

EAT

D+ 1

=20 mox
oo n

.l

240 PLOT 69, X1. Y + 32
2590 X =X+ 16

270 PRINT CHRS (226)
280 FOR F = 1 TO 1E4: NEXT
290 CLG

ELSE PRINT TAB (5,10): ™G0OD SHOT™
"You got it in ":p:."
320 FOR F = 1 TO 1E4:NEXT
330 PRINT "HAVE ANOTHER GO....
340 DEF PROC (A.B.C)
350 LOCAL D
360 PRINT TAB (A, 30): CHRS (225)

390 ENDFROC

300 UNTIL D = 10 OR ABS (X1 = B * bl }<u0
310 IF D = 10 THEN PRINT TAB (4.10); "USELESS

[ S

": GOTO 90

10 voU 23, 225, 3. 6, 60, 40, 104, 6O, 126, 225
20 YU 23, 226, 36, 90, 156, 90, 60, 155, 24, GO
30 vou 23, 227. 24. 36. 66, 153, 153, 66, 36, 127
4o vYDU 23, 228, 20, 42, 85, 170, 127, 170, 85, 225

230 ¥ = 32 + X ® TAN(AN) - X]2/CE 2 * COS(AN}]2)

260 UNTIL X>12B0 OR ¥< = 32 OR POINT (X1 + 9, ¥ + 32) =0

370 PRINT TAB (B, 30): CHRS (226) (target
380 FOR D =1 TO C: PRINT TAB (5,30 - D + 1)
STRINGS (C. CHRS (228) )*NEXT (barrier

(define characters

(set up playing area

(get up random sites

Lo count
(@0 loop

i=et up characters

(convert to radians

Vtrajectory loop

(end trajectory cases
{detonate
{delay

lend g0 CaZes

| rEstart

a1yl

T0 REM COLOURAMA
80 BB=INT{254*RND(1))+1
90 POKE 3687EBEB

(C) definable characters (10-40);

() mixed text and graphics (B0-170 etc);

(O random number generation (100-120);
REPEAT ... UNTIL (the two loops);

such adaptation could also make a useful
subroutine,

The variables used are:
BB = Background/Board Colour.

Q
100 S=7680: =(128*RND(1))+1| O POINT (260); | P = character poke number.
105 P=INT(255*RND(1))+1 () procedure rather than sub-routine X = point where appears.
110 X=INT(10*RND(1))+1 (160, 340-39;); N = frequency of the character on the
& i O STRING$ (380). screen.
115 N=INT (4L *¥RND(1))+1 S = Start of screen memory.
120 FOR I=0 TO 506 STEPN F =rﬂhl:ra¢.;ter colour.
= limits of screen area.
}Eg ggﬁ g:ﬂ?g*}{"l'c Colourama J = speed of action.
160 NEXT I | SIS S0 If you ha commenis about Open F
3 You Ve any menis atou pan Formm
180 FOR J=1 TO 50: NEXT J The purpose of the program IS 10 demons- ..,y in kind of programs you'd ike to see in
200 PRINT " " trate varied animation across and down ... section, please write 10 US
the screen using the poke statement The el e >
210 GOTO 80 Random numbers are used deliberately for  popyiar Computing Weekly
Colourama flexibility but these could be changed in  Hobhouse Court, :
Bv Chris Palmer order to repeat a specific action or charac- 19 Whitcomb Street,
Y ter required. The program itself or any London WC2
10 JUNE 1982 15




Froggy
By Graham Plowman

1 LET Ful
B LET Sgjn™ ="
3 LET UslER
i LET L=l
B FEAT
8 DIM Di31,31)
7 FOR o=l T0 2o
o PRINT FT _O,.6 RS, As.Ag3.Ag: A
e Tl T T ) B A T P
& s E G g - - B, S, E ] [
nizah.ﬁt.;s,ss,ﬂi
¥ HEEXET
11 LET AXwl
18 LET HyaslH™
13 PRINT AT R . &AY.
14 LET @iay AKXl =2
1N LET Si8y+l,AX) =l
4l LET Hsl
=@ LET BE=3iS
TR FOR F=0 TO U
Bl LFET AMNeaIWNT (RNCsED) 1
S8 LET A aINT IENHGEIB) +1
138 IF ANall THEN COTO &
11@ I RIiEY EAX) =Y TH GOTO A%
128 PRINT BT AX, A8Y "
130 LET oAy, A%l =4
135 LET QIAY+1,AK] =1
140 HEXT B
158 FOR O=2 TD 2@ STEP 2
163 PRTNT AT 0,8 Ag . AN:A

“Rp; AY. AR A% A ;1}?;'?ﬂ ;;'; i
at:ﬁiﬁ&ﬁi;;ﬂi,ﬂ:;‘r ;I ;I 5 :l; A‘!

171 LET E=i A S
173 LET GalN {RML & 4 &
173 PRINT AT 21 ,G-2:"% [
174 PRAIMT AT 11,8:"
17TE SLOW
178 LET Ty =INT iRHD 32" +1
177 LET CHmlE
188 LET Te=300
188 LET A=i1
2@ LET BeiS
18 PR 0,8, W
IEH e -1
ad PR 5l
A8 LET Ued
318 LET mAb=fn
211 FPRIMNT AT EM.E"(."-"
23312 LET uU=@
313 LET CHH=CY
314 LET CAX=CK
BiE IF CXyA THEN LET CXeCX-1
318 TF CX«A THENM LET Cx=Cx+1
317 IF Cy+¢B THEW LET Cv=Cr+l
3i8 IF CyiB THEW LET CysGv-1
339 PAINT AT 1 B
B - i "
3B LET EO=E
‘ﬂg-‘u!‘.n [- 1.8 lIHI-:E'r"-'-“H:“!I = | TR E™Y
-
3‘5“ IF INEEYE="Jd” THEN LET AR+

388 IF IMKEEYge"HY THEN LET Balil
T _(AHDEI@) +1
378 I " THEH LET A=A-=-

= F INEEY §=*
37TE IF INFEYSs"H" THEH GOTO SO0

=]

i
J3ﬂﬂ IF IMNHEY§="R" THEN LET D=B-
A%D IF INHEYE="53" THEMWM LET BaB+#
:l“ IF INKEYSaTL™T THEN G0SuUBR S

488 PAINT AT i1.E;"
all LET EaF+l

A0@ IF Ex@® THEN LET Ead
438 PRINT AT AD, ; :

AED IF QIBE. . Al=l THEN LET U=l
488 LET Tar-1

&TE IF Tio@h THEW GOTD &

iLAS I AasRl THEI‘\-I_ Eﬁr*l:l' ﬂ-PH
AEE IF A=CKX AND B=CyY THEH GOTO

aa
490 IF Val THEH 20TD 2008
AGE GOTO B2

=@3 LET R«IMT [AMD&T)
i@ IF Rsl THEM GOTO =ad
E33 I RAsd THEHM GOTO Bod
IF Ael THEN GOTO SO0
LET A=A+R

RETLURM

LET FaF-1

FEINT AT R B=1 T
IF E @ THEM QOFrn 17s
PRINMT AT 21,8.'

=H' & o T

PRATHT AT @.3;°
™ 1 i r™

I ITHEFYSs"RA" THEH RBUM

[ =] i
IETE-E THEH GOTO 7THO

]

SuRILS90990

in
C P = o el d =l vl A O T L
]
4

18 IF EsE41 THEM S0TO 738

29 TF B=E-=3 THEHM GOTO 730

32 IF E=zE+d THEW G@To 759

Al G6TO B8d

Ed LET B=Birl

AR LET U=l

7R I Be2® THEM LET Bul

BR RETURM — o
g IF mem-3 MEM GOTO :-f:r_‘
]

I BeEel THENH BOTO @
IF BeG THEM GOTD 858
0 B0 :

Open Forum

Froggy

on ZX81
The idea of the game is to jump from lily
pad to lily pad down the screen and
through the gate at the bottom.

But it is not as easy as that, half-way
down there is a snail endlessly crossing
the screen and the only way to get to the
bottom is to jump on his back and then off
again where there is a lily pad near.

If you take too long on the snail he will
drop you off the edge of the screen,

Also there is a bird who is determined to
get you. The only way to escape its
clutches is to make jumps from side to side
when it gets near.

The game has five lines and gets harder
every sheel, On the third and fifth sheet
the background colour changes and on the
fifth sheet a bonus frog is awarded.

The controls are as follows:

B right one

5 left one

S right three

A left three

L Leap (RND 3, 5, or 7 down)
J Jump (2 down)

B Back (2 up)

If you are in a jam there is a hyperspace,

key H, along the horizontal line of your

. And it reaching the gate seems
impossible there is a New Sheet button
(key N) which draws a new pond.

The only problem with the new sheet
button is that your frog goes down a level.

If the game seems too hard the bird can
easily be removed or the number of frogs
(F) increased.

Correlation
on ZX81

Here is a program to analyse straight line
graphs. This 16K program will analyse
linear lines to give a correlation coefficient
and regression analysis. It is of particular
value to people working with graphs that
have scattered values that might lie on a
straight line, eg statisticians, bioclogists,
students elc.

It is written in simple basic using almost
entirely LET and PRINT statements. It
does have the advantage of being ex-
tremely user friendly.

By entering the X and Y values of a
succession of data points, a correlation
coefficient can be calculated to show how
close to a perfect straight line the date is. A
regression analysis will give the properties
of that line and if needed a list of X and Y
values can be given for the perfect straight
line.

There is almost no limit to the number of
values that can be entered.

Run it and see! :

i1 REM L CODPER
2 REM CORANMELRTION COEFFICIERNT
AHD REAGELILIDON RHALYB IS EF
LIMNEAR BELAT ICHEHI=Z
B LET Te®™
13 CET veo
iz CET vaea Correlation
ia Ler xv:0 By Lee France
18 LEY et Y Lo o
37 LET ax=a Cooper
18 LET KIul
18 LET YW Iaik
28 PRINT “,,D0 vYOU HMNEED INATRU
CTIONS r*
= ﬁgnﬂhluf Y"ENTER ¥ FOR YES, N ™D
a8 IF IMREYSe="NH" THENM GOTOD 78
a6 IF IMEEYE="Y" THEN SO0TO 48
a7 GOTO a3s
1 ERinr THI
s TS PROGRAHM WILL
ANALYAE L IMNERR LINES IF :

THE X.7
URLUES OF DATA POINTS IS ENTERED
49 PRINT ,."IFf -@ IS ENTERED
OR x_THEHM ANALYSIS OF THE DA
TA UILL occuR™
S8 PRINT ,..."PRESS ""¥Y"" TO C
QT INLUE®
S5 IF IHKEYs="Y" THEN GOTO 7@
&8 GOTO 85

- ‘LAST A= " ="
E,éﬁ‘tm b S _."![Hllri'l,.l'r x v -
NEUT X

110 INBUT

115 IF xI=-8 THEN COTO S8

180 PRINT “Ma®; X1

i2s PRINT ., " IHPUT v~

138 INPUT ¥I

1483 PRINT "va"";¥YI

188 FRINT ;s "ARE THEY CORRECT 7
188 3F BuEvsIio THEN 8978 93

=

175 GOTOD 168

179 CLS

188 PRINT “TRY AGAIN", ,"ENTER C
ORRECT UALUES PLERASE "

185 PAUSE S0

190 GOTO 1900

213 CLS

220 LET MaxI

23D LET ¥arl

=d@ LET HaH#1

ZEA LET AX=AX+X

EEQ LET MY afly +7¥

E78 LET NSaXS4+MeX

280 LET Y8avrA4yey

=228 LET XyYesXY+X#YV

228 GOTO 19

S@@ PRAINT “DO YOU WISH TO S5TA
RT CALCULATEON 7= .. %y OR M-

Sas IF IHHE?:-“?' THEN GOTO B
518 IFf INEREY&="H" THEN GOTO B2
29 GOTO SoS

S38. PRINF ~0O YOU UISH TO ~

S33 PRI M u ;
“START AGAIN (A) ", ,,, sToP (&f%;
i an ™ CONTIMUE WITH INPUT (C) "
S4s LET Ta0

S4d IF INMEYS="3" THEN GOTD 889
558 IF INKEvS='"A. THEM GOTO @
568 IF INKEv§="C" THENM GOTO 89
578 GOTO S4@

S0@ LET R=0

B10 CLS

BE1S LET A=

£16 LET Bad

817 LET C=9

820 LET As=xXy- (ANEAYI +N

GES LET Bsdi- (AXeAX] #7MH

630 LET Cuvh- (HY sRv) oM

840 LET AeAs (S0 (B&C))

&EGg PRI s UCORRELAT ION COEMMT
CIENT". .. " Ra" R, .., SANPLE SITF
=
rEﬁé:ﬁEfET "DO YOU UISH TOT,,,."
- I ML, EINIEH (FL"
“START RGAIN (%) ",., "REcrREsStéd
ANALYE IS (R

BES IF INKEY$s="C'" THEN GOTD 99
Eva IF INEEYS®'"S THEM SOTO 'g
888 IF INKEvE--R- THEN GOTO 789
888 IF INKEvS$s="F" THEN GOTD 7
BEEE GODTD &78

08 CLS

721 PAUSE 100

TE3 PRINT AT 10,18 'GOODBYVE"
J@d PHINT AT 11,190 " se—m
7S 3TOP

795 CLS

Ada

BEINT “AMALYSTES OF YaMX el
= s s "CORREL

(2] [Ja
288 PRIMNT ":.ﬁrll:"l._t BIZE=" M

=218 PRINT ,."HM= ",.RAsB,,."Cs "; (R
¥ AR = TR 8 (RN M
B2@ PRINT

p OHPULD YOU LIKE WAL
UES OF X AMD Y 7 ¥ OF N

238 IF IHEEYS="Y" THEHN GOTO B49
835 IF IHREEI:"H“ THEN GOTD 7O

8id SOTO B3

54% CLS

A8 PRINT AT 2,0; INPUT THE FIR
3T URLUE OF ¥ vau et

S50 IMPUT Ix

BAL PRINMT "a", IW

AES PRINT ., INPUT THE LAST UAL
UE OF X vou & Uesre

270 INPUT PFx

A71 PRINT =" .FX

B7E PRINT . "IMHPUT THE SPRCE | #
" INTERURBL EETUEEH UALUES OF
o YOU URANT™

asEa IMFUT I

aas PRINT "™, I

aoa LET Y@

S08 CLS

BBE BPRINT “x=, "=, .

2080 LET Vel (ASBT 850 & (8 M) = T8
B % IRAX M)

S2@ PRIMT I%.%

32R 5B AR Then GOT

']
343 GOTS Y08 BTL WO
@ PRINT SENTER g

N_BGAIN O “TS T wo Srapn o BEGT
SI5@ IF HEEYS="B" THEN RLM

GES JIIF INKEYS="2" THEN @OTO 708
278 FOTO SEO

oaa ESTOP
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4D Graphics on the BEC MICRDCOMFPUTER
phics on the BEC MICROCOMPUTER

won the BBC MICROCOMPUTER

BBC MICROCOMPUTER

'qEEHFUTEH

320 6r
30 Graphic
3D Graphics on t
A EBraphics on the BEG
30D Graphics on the BBC MICF

30 Graphics on the BBC MICROCY iqahhh
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Hi-res ﬂl‘ﬂpl‘llﬂﬁ Hi-res graphics
on BBC Micro By G. L. Jones
The procedure ‘gdump’ will print the whole
screen in mode @ or mode 4 on to paper
u in ‘nt rwi hr H ; 1333 DEF PRDEmMP
agtuglaliggngai::‘g:r;msiarﬁ:sngﬁgaaigﬂlﬁ 1919 REMXXMODE4 GRAPHICS DUMP FOR BBC MICROX:
the following notes should allow transfer to 1828 YDUz:YDU1:YDU8
other printers. 1838 FOR L=0T02357 'YDUL PRINTCHRS( 1925, 'NEXT L
VDU1 stops the next character from affect- 1048 FOR D=@T0O1279STEFZ8
ing the display. 1858 YDUL :vDU18: YD1
VDUB8 is the code to indicate graphics 10668 PRINT CHRE(255);
information on the way. 1878 FOR Y=8T018235TEP4
[t ORI S i 1980 PSEND=0: INC=}
seven bis. eighth most significan IS
always set 1o 1 to indicate that the info is i?gg IEEEFE;:#:: ?:2( D+28 35TER4

not a control code, hence line 1140. A

border is made by lines 1030, 1060, 1170 1119 IF PO=1 PSEND=PSEND OR INC

and 1200. 1128 INC=INC%k2

The main body of the program is built 1130 NEXT X
around the FOR X loop (1090 to 1130), 11489 PSEMD=PSEND OR 128
where the procedure works its way up then 11580 YDUL :PRINT CHR$(PSEND );
across the screen, \ransferring the screen 11668 NEXT Y
data into seven bit codes (the printer works 1178 YDUL:PRINTCHRS®: 255 );
on a seven by five matrix) (line 1110). T

The changes to print mode @ graphics :igﬂ 3531 =$DU1‘3
S o o X0 ScEou et 1ne A 1200 FORL=ATO257 :YDUL:PRINTCHRSC 129); (NEXT :YDUL - PRINT
axis is twice that in mode 4.

Because the mode 0 X resolution is 640, 1218 YDU3 .
the procedure prints the screen with a 90 1220 ENDPROC :
dagrgg 5[’1]{11 iﬂ'. it prints down the papgr 1233 EE”**TG EHHHEE Tl:l HDDE E DU”P**
instead of across because the printer can 1240 REMxx1049 FOR D=@TO1279STEP14
only cope with 475 dots across the page. 1290 REMX%1099 FOR X=(D+1)TO(D+14 )STEP2

Since the procedure will probably be the
last thing the program will do, there is no
need to declare the variables as local.

Calculator
Calculator By Simon Erhardi
on ZX81

| have recently written this program which e CTINT ¢ e e B0 AR R e Uk e
converts my ZX81 into a calculator. 8 LET B e AT

All the numerical functions are useable. 12 EEET na 7o Govo 4@
The user needs to type in the question for rTIRG T B HUMBER He T PY &b ng'ﬂ“ 18 ;
the computer. © 13 IF As="" THEW RUN 3989 RUN CLcuLAToE

The program has a self-running routine
s0 type GOTO 9998 instead of SAVE.

10 JUNE 1882
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Monthly sales graph

By Gerald Wilkinson i halears
a » il
and PEUJ’ Wilkinson (318 IF Jc070R Jr980 THEN GOTO L Tl i S e
3 EE + MG T > EHL 2 3 gﬂ (Z+X+INT (X/32)) ,130 e LI e ke R
r H"" n a&a ‘I’ GEH‘HLD AND PAUL L -+ 'E_g-:' HMELUT & :
LRINSIN T +1 Inéur AT 1,13, "FEB" T IF Asd OR A>8900 THEW GOTO
12 LeT'p ';W.“‘ 2.9 3 P F 0" or Fasen THEN coTo ﬁEFF'EgeI‘Eu TR R LD e
1 PRINT 8 ¥ :;a,i TR EEE FOR X614 TO 814-024F /50405 BN S Qe SRR ReRe Y i 3al
= l e
15 NEXT W 1 388 PORE (Z+R+INT (X-02)) .28 SETTINBUY 97 1.19;"sEp"
ST PRINT AT ©.8. 'HOWTHLY SALES 5s HE o 8§82 IF Sca
FEaPH 28 BRINT AT 1,43 "HRR™ i D OR 5,908 THEM GOTO =
13 LET I=1+PEEK 163084286:PEE! 371 INPUT M “S8Q _FOR K= :
Sl 372 IF 1110 OR 1909 THEN GOTO = iTe =GRS TO 628-32e5./80+3¢
EE’- EEHE ;zm.-:ﬁfﬁ?{ SRS D g%z Dn W=fl8 TO 818-32aH Sd+32 E;ﬂ "E “I”"*I”T (XA0R1) ) 1RO
-4 UE 3 F'ﬂhl' - 583 BRINT AT L .108; "OCT!
i B TR T R | | 7 it S : |
38 RERF 4% $9% BRINT AT 1.10; "AFR" .3 G40 OR 0990 THEN GOTO -
(BTSNt LELRCINT 1X-OE) )47 o= I" Big OR R>000 THEN GOTO 4 RERIOQ _XuE3ID TO S3D-3280-5840:
3% EE?‘E;':E;E‘*lm' (%320 ) 43 ;13 FOR We618 TO S13-02sA BO+35 B08 HEWY N rNAINT (MO ), 188
e BT R Bl 2 ﬁ‘@"‘ (Z+X+INT (40230 128 337 Sheor [T to 331 "haun
igg By ¥ ) Rl i ig? Egr BT 1.430; HAY" g A R U (IO R EE TR T AL
128 PRNE (Zi~INT ix-22)) .50 Tog g o i@ OR M>908 THEM GOTO 4 g§EPF?EEE*EJE et S S
388 EE%‘E.'-‘-[EE;*IHT (K02} ) , 47 t48 FOR_x=620 TO 820-32sH-804+05 EgﬁEEE JEAESINT [XrORLY IRE
g%g Eg#!w;ﬁaaa IMT (%081 47 45% E-:u-. (Z+M+INT (w0200 128 Eii ?ﬁgtﬂ ET 17355 TREE
298 FORE (Z4X+INT (%3201 .08 181 m&{“’ AT 4,135 "JUR" 84E IF D0 OR DIIGQ THEN GOTO ¢
35 FOKE (ZaR+INT (Xs02)) .86 JOMIF Ji@ OR J9O® THEN GOTO & ETEL oaa o TOURRCRe R SR RS
R28 PORE (ZaXaINT (x,32)),82 170 FOR X=622 TO 822-02eJ/50+02 S50 MERT o TRPINT (%320 ) 128
ﬁ% POKE (Z1X¢INT (X/08)) 051 £82 PORE SZT+X+INT (N-38)1.220 SR SRINT AT 1.00200 Ol WANINR
3 i%‘r & : a S9¢ IMFUT )
IR AT R Jadten 181 TPPUTT00 Uoo i i
4§ 21 LS 1 @ THEM GOTO = T'*hlg- IF FSsw'' THERMN STOF
84 Copy
15 LET B:CUBE T 1]
20 LET 7=CODE "=" gﬂ"“ climber Slide-along
25 LET P=B Robert Shiple
30 LET K=CODE '™ " Y g By Clive Carter
BE_i LET X=Z @8 DIN A36)
40 LET A=B 20 LET RIB) mmd -
4% FOR N=(Q TO CODE “<v Eg #EETEE:I T
SO LET C=CODE * “ Z¢ FOE £:1 70 ¢
SS PRINT AT A, B; "NEmm W R Berie - RRRROR T ECRT
60 LET A=A+K i18 UE7 poas
&5 LET C=C+RND=FI néﬁ% 'ﬁﬂu?‘nlfgnav 2 -MORMAL 3-HA
70 IF COK+K THEN GOTO 25 148 INPUT F g
75 LET B=B+K =L ;ﬂn'r
B0 NEXT N 11&“ :':ET Fa2@@+150% (Fa2) +1804 (F=
85 LET B=B-K 198 LET §28
 EL
90 NEXT N Laze cer exioiaBVE2E) $3a 0aos 8
95 PRINT TAE CODE "—="; 180 IF A IB+E) «@ THEN
iy - i . BOTO 1
100 PRINT AT 2. B oo 2% i e
_ @ IF C=F
110 LET Pefei 30TO 155 £i8 Jﬁuqn;IEEEEH GOTO 410
115 FRINT AT 7, © L
120 IF INKEY$="5" THEN LET X=X-K EEE fE—FﬁE HOUE “,E
50 15 INiEOb " HEN Lot soi ¥t £5R B1 78 ¢
- KEY$="7" THEN LET I=I-K 328 PRINT AT B.C
_ == AT B.C,CHR
40 IF PEEK (PEEK 16393+ Chab "NEX R ) -
IDS+RSLPEEK 14 3 3 2
i ;5 s el S e 3991<>128 THEN GOTO 100 %E NEXT B
150 STOP S8 TF D=
@ IF D=15 AMD A{28) =9
155 PRINT "FOUND HIM ":P "Sed PRINT “LETTER F‘L.En!- ;TEH .
180 RETURN i
b
=
caught on the _ 429 cosuB 260
0 rocks and so becomin NPUT AR
ck climber Stuck yourse ming | [ 358 SERg o vumn avoe
; on ZX81 Use the cursor movement keys to climb c:8, iF 81 nCODE (A$) THEN LET
# climber is stuck at the top of a cliff with the cliff. The faster you are the lower your 180 N B(E) =8 THEN LET D=B
is rope hanging down the side of it. You "¢ ) =& -FEEHE"EET“M LI AL OH - BE, (0
t"ﬂ"“fﬁﬂmfkﬂ your way from an ambulance Program notes: §1§ LET Eiﬁeﬂtg?
1 - =
it c; of the cliff and take him a The graphics in line 55 are 4 graphic Sib GoTo age.
X. space, 2 : P 580 PRINT "WELL DONE"
The program starts i , & spaces and a graphic space. In
i by printing a random  line 95 they are a graphic shifted 6 graj:;hin
getting tangled In. ?;ugtmpadlmh up without - space, graphic plus and a graphic space
it or getting In line 100 the graphic is a graphic plus'
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Bridges

on Vie-20

This program is a game in which there are
three roads, one above another with two
holes in each road. The player has to place
a brridge in one of the holes in order to stop
a ‘cross’ from falling down the hole.

| got the idea from a small pocket game.
Line 1 sets the screen colour. :
Lines 20-42 check which line the cross will
come to on the road.
Line 70 prints up the cross and makes a
short bleep.
Lines 85 and 87 check if a bridge is under
the cross.
Lines 90-140 check if a key has been
pressed.
Lines 160-176 set the difficulty (speed) of
the cross going across the road.
Line 1000 sets up screen variables.
Lines 1010-1080 set up the screen. the
last five lines which contain data are used
for the game's melody.

Slide-along

on ZX81

This program substitutes for that mind
boggling game that came before the cube.
The game was a fiat plastic case which
was square in shape, and inside of which
were a number of smaller squares, usually
ina4dx 4 array.

Each of the smaller squares carried one
letter or number, and had two sides ton-
gued and two sides grooved so it could be
slid along or up and down. To allow this
there was always one square missing.
The object of the game was to rearrange
the squares in the least number of moves
from a messed up position into an orderly
fashion.

After you have run the program there is
a slight pause before it asks you what level
you want to play at.

After typing in the level the computer will
go into FAST mode while it works out what
the game will look like. It then displays the
screen and waits for your move, you move
by typing in the letter you want to move. If
you want fo give in, type ‘9"

Program notes:

Lines 20 to 120 start the board off.
Lines 130 to 150 set up the level.
Lines 160 to 250 set up the game.
Lines 260 to 400 set up the board on the
screen and any other printing to go on the
screen.

Lines 410 and 415 put the computer back
into SLOW maode and start up the count for
how many moves you have made.
Lines 420 to 550 make up the main body
of the program, checking the moves, mak-
ing the moves and finishing the game off.

Open Forum

Bridges
By Tibor Marosi

EONEZEETS, 4&
SUCUB400E8 " S=d
EEM##%EY T.MRROSI ¥k
FEMs#% JAH - (352 Wk
POKEIEETE, 1S TT=92 GOSUESORR
ERINT"DY GOSURIE0E
FEMESESMION[SE ELUH&®
M=INT(INEHDC L3+l Yoib  O=2
[FM=1THEHL=FTEE
35 IFi=3THEML=28TS
IFM=2THEHL=T32&
IFVZ21THEHZS
FOKEL+0. 286 FOKEL+0-1. 32 FOKEZEETY, 15 FPOKEZEETH., 8
1I'I=".'I'|'"1
ERINT"MERBMRNIECORE = "5
A=+l GR=0i+] ’
REM®CHECE FOR BLOCK®
IFPEEK{L+0+21 »=32THEHZBED
IFFEEK{L+3+21 y=102THEHS=5+] 'FOKEZEEVE . . 222 'POKEZ&STE. D
FEM#®CET LEVH#®
38 GETAF IFRSF=""THEHW1EB
3% POEEN. 22 -FOKEN+1. 57
18l IFRS="0" THEMHN=TVT3T
183 IFR$="Z"THEHH=E185"
IFRE="M"THEMH=E111
IFA%="A"THEMH=T38] :
IFAs=")"THEMH=FS57
IFRE="0"THEMH=TERZ
IFZ I THEN 158
FOKEH, 182 POKENH+1 . 182
FREMRDIFFICULTY-TT#
IFS=| 2THEHT T=78
IFE=24 THEMT T=55
IFE=3RTHENT T=45
IFS=48THENTT=37
IFE=SATHENTT=27
IFc=ead THEMT F=17
IFS=TATHEHTT=7
IFS=28THEMTT=1
IFE=120THENIOE0
FORY=1TOTT :HEXT -GOTOEE
FREM#SET UF SCREEMN#
=770 P2=T94d (FI=E058
FORE=@TOE FPOKEF+R. 160 FOKEFZ+R, 160  FOKEF+22+R, 1608 'POKEFZ+22+R., 168 ' POKEF3+R

FOKEP3+22+R. 168 NEXT

FORE=3TO12  POKEF+R. 18- POKEFZ+R, 168 'POKEF+22+R. 168 'FOKEF2+R+22, 1 60

25 PUKEP2+R, 166 FOKEF3+22+R, 168 HEXTR

FORR=1STOZ1 : POKEP+R. 160 POKEPZ+R, 168 ' FOREP+22+R, 162 FOKEFZ+R+22, |60
POKEFP3+R+22 . 160 FOKEP2+R. 168 - HEXTR

1248 FOKEP-1.B6:-FOKEFZ~-1.86 POKEF3-1.85

FORE=38510T038554 | POKEE . 3 HEXT

1888 FORE=38664T03870E FOKEE, 3 HERT

|A78 FORE=3881ETD388E] 'POKEE, 3 HEXT R T
1080 POKE29S17.0:FPOKEZES1E. 0 POKE3BET], 8 POKE38672, @ -POKE38E25,0 FOKEZES2E. 9
1108 RETURN

2006 POKEL+Q-1.32 POKEL+Q@+21. 150 FORR=15TOBSTEP-, 3! POKE3687T . 158 POKEZSETE. R NE
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AlK

2188 POKEZE87T,@ (0703020

=332 RENMMRUSER'S WOH#k

IDE8 FORR=1T01088 HEXT _ e et
IB0S FORK=129T0244  FOREISETS. K POKE36376, K NEXT -FOKE36ETS. - FOKESE375, 8 5=8
318 FRINT"MMMSUFERB YOURE AN EWFERT AT THIS GAME HOW “

015 FORR=1T02008 : NEXTR

3028 PRINT"TNSMDRHOTHER GAME (Y. H2" - 5=0

3030 GETAS IFRS=""THEN3BID

2035 IFA$="MN"THEHEND

3036 IFAS{>"Y*THEN3DZD

2848 COTOS

3292 REMSINSTRUCTIONSS

3080 PRINT"Iad BR 1 IGES"

083 PRINT"a "
4085 PRINT“MTHIS IS A GAME WHERE YOU HAVE TD GET THE x ACROSS THE OAPS."

4819 PRINT"WOU DO THIS BY FILLINGTHE GAF WITH A ELOCK & " k P
4020 PRINTHTO PLACE THE BLOCK IN THE FIGHT POSSITION USE THE FOLLOWING KEYS"

4838 PRINT" O - TOP LEFT"
4832 PRINT" 0 - TOF RIGHT"
4850 PRINT" A — MIDDLE LEFT®
4060 PRINT® K - MIDDLE RIGHT"

4878 PRINT" BOTTOM LEFT"
4088 PRINT" M EQTTONM RibH1™
40592 FRINT"WMHEN YOU RRE RERDY
41988 GETAY IFAS=""THEM+]Bg

311e RETURN

SOy POKESEErd. 18-

S8i0 READI IFI=-L1THENI=0 D=0 FESTCRE RETURH
=g29 READD 'POKE3EE7E. ] FOKE3EEVE. ]

@38 FORN=1TOD HEXT 'FOXE3ISSTS.B FOKE3EETE. &
Se4d8 GOTOS@1d

TE0E DATRZIT.480,213.408, 223,400

=519 DATA227. 280 .234.200, 230,480

S528 DATRZZT 208,234,260, 238, 400

=E38 DATAZ23. 400, 227.480, 217,408

i —

g DRTRZLS, 684, -1

PRESS ANY KEY"
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Programming

A fast route
to impressive
Beeb graphics

Max Phillips describes how
characters can be re-
defined on the BBC micro

User defined characters provide a quick
and easy route to fast, impressive
graphics. Those complex animated dis-
plays, as used in Space Invaders, are
possible without the need for assembly
language sub-routines.

Different shapes may be assigned to
any character — for example a lower case
‘a’ may be re-defined as a space invader
or a ball. This facility exists on a number of
machines, including the BBC micro.

To define a character for the BBC
machine, draw an 8x8 grid and shade in
the squares you wish to appear in the
current text colour when the characler is
printed. Each row of eight blocks can be
thought of as an eight-bit binary number, a
zero defines the unshaded square and one
the shaded.

Figure 1 shows an invader character
converted to eight such bytes in this way.
Then each binary needs to be converted to
decimal for use from within your Basic
program. This is done by multiplying the
first bit on the right by one and adding the
next bit multiplied by two, the next by four,
the next by eight and so on. This should
give you your character defined by eight
decimal numbers in the range 0 to 255.

To use your new character, pick which
character in the computer’s set you wish to
re-define. For this you will need to know
the Ascii code for that particular character.

In your program the statement VDU 23 L A ,
N1, N2, N3, N4, 6K N5, N6, N7, N8 will
change the character whose code is ‘A’ 1o
your character, where N1 to N8 are your
eight numbers, starting from the top of the
list. From this point on, printing that par-
ticular character, for example with
CHR$(A), will produce your character on
the screen.

BBC Basic reserves characters 224 1o
255 for your own definitions and you will
need to use the PAGE command before
you can safely change the other values.

Dont try to alter characters 0 to 31 or
character 127. Notice that all characters
are defined on this 8x8 grid but will be
printed in slightly different proportions de-
pending on which mode you use.

Program notes

If the above appears difficult or just time
consuming, the program here allows you
to define characters using the computer
itself. It shows continuously the state of the
grid, what the character will look like when
it is printed and the eight decimal values
needed to define the character.

When you run the program, the grid is
shown by a red box with a white cursor
inside. Next to this is the column of the
numbers needed to define the character
and below your character will appear as it
is defined next to the words 'character is’.

Using the cursor (arrow) keys you can
move the cursor to any point in the grid.
Pressing D will colour that square yellow,
move the cursor to the next square and
automatically update the decimal.

Pressing O will lurn a square that is "on’
back to ‘off’. Note that you cannot turn ‘on’
a sguare that is ‘on’ or vice versa.

When your character looks how you
want it, simply copy down the decimal.
Pressing C allows you to start again and Q
will guit and return you to MODE 7.

One useful trick in the program is the

= (0000000 = 0 = 3
= 00111100 = 4+B+16+32 = 60
= Q1011010 = 24+B+16+64 = 90
= 00111100 = 4+84+16+32 = 60
= 00111100 = 4+8+16+32 = 60
= 01000010 = 2+64 = 66
= 00100100 = 4+32 = 36
= 00000000 = 0 = B
Binary Decimal

Figure 1. Converting a drawing into a
character definition.

*FX 4,1 call which allows the GET func-
tion to read the arrow keys. Their normal
function is restored when you quit the
program with *FX 4,0,

Just to show what can be done in a few
minutes, put your computer into MODE 5.
Enter VDU 23,255,0,60,90,60,24,36,66,0
then PRINT STRING$(20,CHR$(255)).
Think what could be done using different
colours and several such characters!

Printing strings of your new characters is
only one simple technique. Other sugges-
tions are to overprint with slightly different
versions of the same character, giving the
impression of rotation or waving arms or o
define a sequence of characters that are
identical but shifted one square to the side.

Qverprinting these will allow you to slide
characters across character positions (you
could of course put your characters any-
where by using the graphics cursor in
conjunction with text cursor, try VDU 5).

Lastly, don't just stick at single charac-
ters, define bigger shapes by designing
pairs of characters to be printed side by
side. The list and the potential is endless.

13 FEM 30328 Character Definer

11 REM @R

|12 REH 38 produces & decimal bBybes
13 REM 33 newded to define a char.
14 REM 38 wikth VDU 23

15 HEM a8

i HEM a2 For BBC B, should be O
17 REM 38 o Ehe A an wwll.

18 HEM a3

17 FEM 2088 M.Phillips, MAY B2

20 REM 3%

21 REH 38 Bights relesased for

a2 HEM 23 npn-commercial use only
2% BEH 23

29 REM 2309 Initialise

0 DR Buas

ISAFx 4,1

40 VDU 23,285, 2595, 259,299,255, 2952
&5 Ce=0DHR% 1 255)

50 REM P399 Hbart or FrEstart

&0 FORIeD TO TrBILi =0y NEET]

To e pC= g Nedig ey OLDCOL=0

Qi BEM SRd8 Set up scresn

110 MODE S.CLE

120 PRINT® Character Definss"™iPRINT
130 PRINT"BYy H.Phillipms 182"

L0 COLOUR L1:PRIMNT STRIMNGS (14, C%)

3 Ly LEE

20 PRINT STRIMNON{E, Ce+=STRINGS (8, "
LG PRINT TABID, IZ ¢ BTRINGE 10, CH)
170 COLOURI:PRINTIPRINT"Character im
160 PRINTiPRINT"Commands

mn O dot sf¢"iPRINT """ cursor kKeya®

i +Cw+CHRE L3 ) +CHRE L0} )

"iFRINT:PRINT'C clwar

190 PRINT TABL1.5)Cs

200 REM D888 Updats decimal & reprint the character
210 FOR I=0 TO TaPRINT TABI1Z, I1=5) ¢ =
220 VDU 23,258, B0 ,Bl1) B2, B{3 ,BL&),BIS) Bia},BIT)
230 PRINT TABI1&; 18 CHA® (254 )

300 REM BeEd Frocess nEdt coamand

X0 A=DBET:REM fwteh nent command

I20 COLDUA DLDCOLrPRINT TABIC,R+5) pCEjy

IF @#=139 THEM PROCmoveit (0,=11

IF A=A THEN PROCaoveit(0,+1)

IF A=13& THEN PROCmavedti-1,0]

IF A=i37 THEN PROCsovelt (+]1,0)

IF A=T% AND FMNcol (C,R)=2
1® "p1PROCeovelt (*]1,00
iF A=&B AMND FHcol (C,RI=0THEN BiR}=BEIR}+2° {8=-C) (COLDUR 2:PRINT TAB

(G, R+ gCng : COLOURE PROCmovel k (=1 ,0] q

b
140
330
a0
X0

80

IT0 IF Am&T THEN &0

400 OLDCOL=FMNcol (C, R}  COLOURI:PRINT TABRIC,R+3) jCe

410 IF A<381 THEW 210

420 REM 3928 End the program

AF00FE 4,0
A40 HODET:END

00 REM S228 Hove cursor
1010 DEF PROCmoweitiX,Y)

1030 C=CeXnP=fey

103} IF C=d THEW C=BiA=f-]
108G {F C=% THEN C=liR=R+]

1050 IF R=—] THEW R=7
10460 IF B=0 THEW R=0
1070 ENDPROC

0 guit "« PRINT"D dat

2000 HEH 3338 return colowr at R,C
2010 DEF FHeol (C,RI=POINT (Cxbod, 10233=iRK=0) 832

"sBlldg” “paMEXLTI

THEN BiRT=Bi{F =Z2~{8-C1iPRINT TABRIC,R+5]

1
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Spectrum

In this new slot various contributors explore different aspects of the ZX Spectrum.

Who's a bright
little flasher
then?

Nick Hampshire continues his

discussion of the ZX Spectrum
colour commands.

The commands used to set up the colour
and display attributes were examined in
last week's article. Having used these
commands to create a colour display there
are a series of commands which can be
used to control the way particular charac-
ters are displayed without actually altering
the dot pattern or colours of each-charac-
ter space.

The first three of these commands are
BRIGHT, INVERSE and FLASH.

The BRIGHT command will display the
background colour of the printed string
following the BRIGHT statement with an
enhanced brightness. This means that it
will stand out in relation to other displayed
strings which are used without the
BRIGHT command.

The number following the BRIGHT com-
mand determines whether it is turned on or
off. A 0 and the “‘bright” is off. A 1 and the
“bright” is on. The following is an example
of a command using BRIGHT:

10 PRINT INK 0; PAPER 7; BRIGHT 1;*
bright mode”

20 PRINT INK 0; PAPER 7; BRIGHT 0; “'the bright
mode is tumead off”

The INVERSE command simply reverses

the foreground and background colours for

the characters in the printed string after the

INVERSE command. It does this without

changing the dot pattern printed on the

screen.

To tum the INVERSE command on it
should be followed by a 1, and to turn it off
it should be followed by a 0. The following
is an example of the INVERSE command:
10 PRINT INK @; PAPER 7; INVERSE 1, "characters

are invarsad”

20 PRINT INK 0; PAPER 7; INVERSE ; "'characiers
raturnad to normal”

The FLASH command is used to set a
following character string to flash on and
off between the normal screen display and
the inverted display produced by the IN-
VERSE command. The rate of flashing is
about three times per second.

This command, like the previous two
commands, is very useful in drawing atten-
tion to a displayed statement or command.
The following is an example of the FLASH
command:

10 INPUT FLASH 1: INK 1; PAPER 7; "input data”; N

The Spectrum has a very useful overprint-
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LET
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FOR
LET
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IF
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IF
LF*
IF
IF
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a=18a-
C=INT (RHND=
n=INT
x=8 TO n
d=INT (RND#4)
=@ THEN LET
2 THEN LEYT
2 THEN LEET
3 THEN LET b=
30 THEN LET b
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=28 THEN LET a=2@
=1 THEM LET a=1

T
D
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m
il
)

PRINT RT a.b; "™
NEXT X

168 GO TO 16

ing command called OVER which allows
the creation of new characters by over-
printing one or more characters over an
existing character. The most obvious use
of this command is to add an accent to a
character.

Normally when a character is displayed,
and another character previously occupies
that space then whatever is already written
in that character space is obliterated. In
the OVER command the existing character
is retained and the dots of the new
character added.

As with the previous commands follow-
ing it with a 1 will turn it on and a 0 will turn

if off. The following is an example of the
OVER command.:

10 OVER 1

20 PRINT “a".CHRS8, """

The CHR%8 causes the cursor to back up
one character space. All the commands
which control the attribute of a character
can also be sel using the character codes
which represent the command; the follow-
ing commands and codes are identical:
CHRS 16 — INK command

CHRS 17 — PAPER COMMAND

CHRS 18 — FLASH command

CHRS 18 — BRIGHT command

CHRS 20 — INVERSE command
CHRS 21 — OVER command
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Hand & mouth

AL
Who's playing the
guessing game?

One of the cormmerstones of the mathema-

tical armoury necessary to deal with the

everyday problems of a physicist, engineer
or ‘A’ Level student is the ability to solve
the roots of an equation. This has scope all
the way from bridge building to under-
standing the origin of the universe. Don't
let that put you off though, as | can do
neither anyway.

Now, by rool | mean any solution, X, to
the equation f(X)=0. (That's why, inciden-
tally, we call VA a square root, as that is
the solution to the squared equation
f(X)=X2=A=0).

Nature rarely conspires to give us an
exact functional form for the solution to
such equations (such as the solution to
aX®+bX+c=0; the well known
-b+ Vb —4ac).

If you're out of luck then cne of the
techniques left at your disposal is the
numerical solution. This crudely means

making successive guesses towards an
answer which, if they are intelligently
made, converge towards a solution.

Sounds easy? One root-finding numer-
ical solution which is ideally suited to the
modermn programmable calculator was dis-
covered over three hundred years ago by
Isaac Newlon — of falling apple fame. He
showed that a good approximation to a
zero in f{X) and the difference term A X is
given by AX= f(X)/f'(X) where f'(X) is the
differential of f(X).

Now what this means to a good prog-
rammer is that if we generate a cyclic
program to evaluate our new guess as X —
[f(X)/#(X)] where X is the old guess, and
repeat the procedure, then the sign of a
root is AX=(new guess-old guess) tend-
ing to zero.

If you are worried about 1'(X) remember
that it can be approximated by f(X) -
f(X—d)/d where d is small, in many cases.

All too easy? Well, I'm afraid that I'd
better spill some of the beans. First there is
the problem that the calculator only carries
internally some 10 to 13 digits (depending
on the model) and hence we will introduce
what are known as rounding errors owing
to our non-exact evaluation of numbers.

For instance no calculator can solve
f(X)=X+(2 (X-5) )=0 exactly by the
above procedure even though the egua-
tion simplifies to (f(X)=3X-10!

Another problem is that with only a finite
amount of time available we can only give
a finite number of guesses — and we can
prove that in full generality we need to put
in an infinite number of guesses.

Still, a good iteration program can usual-
ly overcome most of the problems —
although it may be very complex to do so.

Anyway, there's an offer of £5 for the
best program to generate the two roots of
the equation f(X)=EXP (X)—-5X+3 starting
with initial quess 2.50; by some iteration
other than the aforementioned Newton's
Method. Perhaps you might take a hint
from the above diagram.

Method One (Secant Iteration)
— uses two guesses B and C to generate
a third A and so on.
Method Two Newton's Method was, in
fact, just the tangent to f(X) at old guess
X=A to generale new guess D.
Generally, method one is faster than
method two. John Gowrie

ORGanised!

When you have written the source code
and stored it carefully, that means twice on
different cassettes or discs, you come to
the stage of turning all the lines of text, the
mnemonics, into machine code that will
run on your computer.

Generally you will spend far less time
assembling a program than you will in
preparation but there are, nevertheless,
some important features to watch out for in
this part of the assembler's functions.

Will the assembler allow you to use

another pseudo-op code called ORG (ORi-
Gin) in more than one place? ORG is used
to set address at which the assembler will
generate machine code. It is often useful
to be able to alter the origin in the middle of
the source code.

It is useful to be able to suppress the
storage of the object code while the source
is being assembled. This function allows
you to check for assembly errors without
actually producing any machine code. The
second benefit is that you can check the
size of the final object code program to
make sure it will not overwrite your source
code — a major disaster!

Does the assembler have good error
messages when you are generating object
code from source code? ZEN, for the
Sharp MZB0OK, has nine messages that
may be triggered by faults.

How does the assembler link with the
printer in your system? The Microtanic
Software assembler will only print the
source code when it is assembling. The
ZEN assembler for the MZBOK computer
had no print routine included when it was
marketed first, only a space in the program
where you could write your own routine.

When you have a working program will
the assembler help you to generate
machine code in a form suitable to be
“blown" into an EPROM? You will need to
be able to assemble the code at one
address while the jump instructions are set
for the eventual ROM address.

My EPROM programmer takes machine
code from 0400 Hex. 1o 13FF Hex. If | want
to produce an EPROM that will be placed
at C0D0 Hex. the assembler must use an
ORG instruction to start the machine code
jump instructions at the right place while
the code is actually stored at 0400 Hex.

| have not mentioned other features that
you may encounter such as the ability to
print the symbol table addresses or to sort
them into alphabetical order. Nor have |
gone into assembly from tape or disc
rather than from the computer RAM.

The speed of assembly varies widely
from one assembler to another and if you
intend to write a long program, that may be
imporiant.

Next week | will write about macro
assemblers and the difference one can
make lo the efficiency of the final object
code. John Dawson
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Sound & vision

| look at all the
lonely programs

The listing below is a simple program for
playing Eleanor Rigby on the Vic-20. |
have written it almost entirely with Pokes. |
found it easier using Pokes, instead of
Data statements, because there are so
many repeated themes in the tune.

| listed the program on my school Pet

printer. To do this with Vic programs you

need to:

i 5¥YS 1024
2 M Q400 Q407

J 0400 00 @1 10 00 00 8F 00 0O

4 Press Relurn

5 Preas X and Retumn
For Pets that cannot use machine code

type:

POKE 4096,1:POKE 4118:CLR
Neil Jayakumar

5 H=1 470 POKES, 187 FORT=1T04@88 NEXTT POKES.@
18 POKE3GE7S, 2 480 POKES, 195:FORT=1T0486 MEXTT - POKES. @
26 5=36876 496 POKES, 2081 :FORT=1T0200 :NEXTT POKES. @
38 POKES, 183 :FORT=1T0206 : NEXTT : POKES, & S@0 POKES, 187 FORT=1T0406:HEXTT ' POKES. ¢
4@ POKES. 191 :FORT=1T020@ : NEXTT : POKES, @ 516 POKES, 175 :FORT=1T0486:NEXTT ' POKES, @
ig ;EEEEJ129:FGRT:1¥DEBE:HEETT:PDKES,B FORT=1TOEBG : HEXTT
5 183 :FORT=1T04@8 : HEXTT : POKES, @ S20 POKES. 2081 :FORT=1T0208:MNEXTT POKES.®
E@ pDHESJ15?:FDRT:1TDEEE:HEHTT:FGHEEJE ;gg PgﬁEE ﬁlE FDPT lTﬂan HEUTT FHFE# (o
78 POKES, 183 :FORT=1T0208: MEXTT : POKES. O Sd4@ POKES, 281 :FORT=1T0486 : NEXTT Fanq’ﬁ
o PDKEE:iEI:FUETziTDEBE:HEHTT:FDHESJE S58 FOKES. lq FORT=1TOSA HEXTT POKES, Ud
98 POKES, 199: FORT=1T0266 : NEXTT : POKES, 6 R ot
1288 POKES, 267 FORT=1T0406: MEXTT : POKES, @ FORT=1T0158 : NEXTT b,y
118 POKES. 203 FORT=1T0206G:NEXTT : POKES , & S6@ POKES, 187 :FORT=1T040@: NEXTT POKES. @
115 POKES, 199 FORT=1TO266 : NEXTT : POKES. & S78 POKES, 175 :FORT=1T01466 MEXTT - POKES .
128 POKES, 203 FORT=1T0466: HEXTT : POKES. 0 FORT=1T04@8: NEXTT
|28 POKES.192:FORT=1T0208:NEXTT : POKES. & 575 X=10
148 POKES. 191 :FORT=1T70200:MEXTT :POKES, 8 588 POKES, 215:FORT=1T01266NEXTT: POKES, @
158 POKES. 192 :FORT=1T0486 :MEXTT :POKES., @ 598 POKES,2192:FORT=1T028a NEXTT : POKES. @
16@ POKES, 191 :FORT=1T02@2 : HEXTT : POKES, @ 68 FPOKES. 221 :FORT=1T0206: NEXTT | POKES, @
178 POKES, 123:FORT=1T026@: HEXTT : POKES., @ 61@ POKES, 225 FORT=1T048@  NEXTT : POKES., @
126 POKES. 131 ‘FORT=1T014060 :NEXTT:POKES.@ £28 POKES,221:FORT=1T0488 MEXTT :POKES, @
181 X=r+1 620 POKES, 219 FORT=1T040@ :NEXTT :POKES, 6
198 POKES.183:FORT=1T020@:NEXTT : POKES, @ S4@ POKES, 215 FORT=1T0488 NEXTT ' POKES. @
268 POKES, 191 :FORT=1T020@:NEXTT : POKES, @ 656 POKES, 201 :FORT=1T0466 : NEXTT : POKES. @
218 POKES, 199 FORT=1T0O266: NEXTT : POKES, @ &60 POKES, 187 'FORT=1T0126G:MEXTT POKES, @
228 POKES, 281 :FORT=1T06@6: NEXTT : POKES, & E7@ H=r+1
238 POKES. 139:FORT=1T048@ : NEXTT 688 IFX<>12THENSSA
235 IFR<OBTHENLG £96 FORT=1T02686:MEXTT
240 POKES, 199:FORT=1T01666: NEXTT : POKES 786 POKES. 175 FORT=1T020@  MEXTT :POKES. @
298 POKES,Z212:'FORT=1T04868 :NEXTT : POKES, E 710 POKES, 122 :FORT=1TN2868 : NEXTT ! POKES, @
268 POKES,212 FORT=1T0286:HEXTT : POKES., @ 720 POKES, 187 FORT=1T04@8 NEXTT POKES.@
276 POKES,212:FORT=17020@: HEXTT : POKES, @ 730 POKES, 195 FORT=1T0268 NEXTT 'POKES, @
288 POKES.217:FORT=1T026@ :MEXTT :POKES, @ 743 POKES, 281 :FORT=1T0468  NEXTT : POKES , @
298 POKES,219:FORT=1T0466: HEXTT : POKES, @ 756 POKES,261:FORT=1T0266:NEXTT ' POKES. @
388 POKES.223:FORT=1T0408: NEXTT : POKES. @ 760 POKES, 207 FORT=1T020@  NEXTT ‘POKES, @
318 POKES, 219 :FORT=1T04@@: NEXTT : POKES. @ 770 POKES,212:FORT=1T020@ MEXTT ' POKES., @
328 POKES. 217 FORT=1T040@: MEXTT :POKES. @ 780 POKES, 281 FORT=1T0486 MEATT POKES. @
220 POKES,212:FORT=1T040@: MEXTT : POKES, @ 798 POKES, 191 :FORT=1T0688:NEXTT ' POKES, 6
348 POKES, 199:FORT=1T040@:NEXTT : POKES. @ 206 POKES, 281 ‘FORT=1T028@ NEXTT POKES. @
358 POKES. 182 FORT=1T02088 :MEXTT: POKES. & 218 POKES, 2A7 :FORT=1T0200 :NEXTT :POKES. @
268 X=x+1 215 POKES, 212 FORT=1T02G6: HEXTT POKES. @
378 IFX<>STHEN2SS 5208 POKES.213:FORT=1T0466:NEXTT 'POKES. @
28 POKES. 131 :-FORT=1T0160@:NEXTT :POKES.® 230 POKES,217:FORT=1T0288:NEXTT POKES.@
228 FORZ=1T0S 240 POKES, 217 :FORT=1T0468 : NEXTT : POKES . @
395 POKES, 199:FORT=1T0486:NEXTT :POKES. @ 258 POKES,212 FORT=1T0266: NEXTT :POKES, 8
408 MERTZ 568 FOKES, 207 FORT=1T026@: NEXTT ' POKES.@
416 FORZ=1TOZ %78 POKES, 212 FORT=1T0408 : NEXTT  POKES .,
428 POKES.2861 :FORT=1T0486:NEXTT :POKES. @ SoA POKES, 267 :FORT=1TOZBG:MEXTT 'POKES. 6
438 HEXTZ S90 POKES, 201 FORT=1T0208: NEXTT : POKES. @
44@ POKES, 175:FORT=1T0286 :NEXTT :POKES. 8 aan POKES, 207 :FORT=1T02106: NEXTT  POKES, @
456 POKES, 187 :FORT=1T0288 :MEXTT : POKES. @ 1@ RUM
460 POKES, 195 :FORT=1TO666: NEXTT :POKES, @
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Keyboard Audio Tone

Audio Keystroke and Program Monitor

+» TWO TONE. One to indicate initial press of key, the second tells you when computer is ready to accept next
entry (very useful when entering long program listing)

» Indicates start and finish of running programs, and start and end of SAVE and LOAD routines
« Indicates Keyboard entry during INPUT prompts

« Use to indicate progress of running programs, or for sound effects in games programs. by including short
PAUSE in listing

+ Operates in FAST and SLOW modes, with normal or shifted keys
» Only five simple connections to ZX81 P.C.B.

Supplied ASSEMBLED complete with fitting instructions or factory fitting service available by sending us
your ZX81 only (NOT power supply)

£8.95 inc vat ASSEMBLED
£10.95 inc vat + 90p P & P FACTORY FITTED

Cheques and P.Os payable to:

TV SERVICES OF CAMBRIDGE LTD
CHESTERTON MILL

FRENCH'S ROAD

CABRIDGE CB4 3NP

Tel: (0223) 358366

HOBHOUSE COURT, 19 WHITCOMB STREET WC2

WHY NOT TAKE OUT A SUBSCRIPTION?

You can have Popular Computing Weekly sent to your home for £19.95 a year. This will cover the cost of
the magazine, postage and packing.
Fill in the coupon below and keep yourself up to date week by week.

| would like to take out

T N,

Address

| enclose £ ........... for ............ subscription(s).
Please make cheques payable to Sunshine Publications Ltd.
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Peek & poke

Peek your problems to our address. lan Beardsmore will poke back an answer.

SINCLAIR: PLEASE LET
THE GOOD TIMES ROLL

Phillip Lee of Charmaine Court,
Harlington, Middlesex writes:
After a two-month delay,
Sinclair Research has
finally delivered five rolls of
printer paper ordered in Febru-
ary. 1 have been wondering if
there is any way to speed up
delivery, or 1s there an alterna-
tive supplier? If not I might as
well order my next batch now.
A Unfortunately there is not
much that you can do
other than order your next rolls
now. An alternative supplier did
come forward last September,
but the rolls supplied simply did

not print. Since then, as far as [.
know, no one else has ventured

into this section of the ZX mar-
ket.

KEEP A WELCOME
IN THE RAM PACK

Richard Haunton of Hitchens,
Petworth, Sussex., wriles:

I am in a slight fix, [ am

going away to live in
Wales, and [ have a Welsh pen
friend. I wondered if you
could write a program for the
ZXE1, with 16K RAM Pack,
to convert English to Welsh,
and Welsh to English.

I would like it to work by
feeding in sentences and trans-
lating them. I hope that you
can help. [ know that you can
buy computers that can trans-
late eight languages. [ only
want one.

A In programs such as this
the available memory is
the point which must be borne
in mind. The program here is
adapted from an English/
Dutch glossary | wrote some
time ago. Phrases and sen-
tences consume a lot more
memory, but I cannot say how
much as [ do not know what
you actually want to put in.

It is because of space that |
have used lines 30 and 40 in
the way that I have. If you find
that you can lower the value of
P in line 40 all to the good.

Remember that spaces must
be included in the same place
each time. In the lines from

3010 on I have separated the
two complete phrases by a
comma.

You will probably find that
different line lengths need
different spacings. This is
something you can only do
when the lines are on the
screen in front of you. Because
of the line numbering, the
English phrase at 1010 is the
translation of the Welsh
phrase at 2010 and they are
printed at 3010.

This system follows all the
way through, and should make
it easier to enter the program.

10 REM TRANSLATION
PROGRAM

20 REM |, BEARDSMORE

30 LET Q=1

40 LETP=9

50 PRINT “ENGLISH (E) WELSH
(W) STOP (S)"

60 INPUT a$

70 IF A$="E" THEN GOTO 100

80 IF AS= W' THEN GOTO 200

90 IF AS="S" THEN STOP

100 PRINT “INPUT ENGLISH

PHRASE"
110 INPUT ES
120 GOTO 1000
200 PRINT “INPUT WELSH
PHRASE™
210 INPUT WS
220 GOTO 2000
1000 FAST
1010 IF ES (Q TO P)= "first nina
latters and spaces of first English
phrase” THEN GOTO 3010
1020 IF E$ (Q TO P)= ""first nine
latters and spaces of second
English phrase” THEN GOTO
3020

input all tha English phrasas
in tha same way
2000 FAST
2010 IF W= "first nine latters and
spaces of first Walsh Phrasa™
THEN GOTO 3810
3029 IF WS= "first nine lotters and
spaces of second Walsh phrase”
THEN GOTO 3020
Input all the Wealsh phrases
in the same way
3018 PRINT "first English
phrasa"," first Weish phrasa”
015 GOTO 50
3020 PRINT "second English
phrase”, second Welsh phrass”
3025 GOTO 50

IS THERE A HEX
ON THIS PROGRAM?

S. A. Chowdhery of Tooting
Bec Road, London, writes:

I am the owner of a

ZX81 and | have just
reveived a program for Space
Invaders. The bulk of this
program is written in hexade-
cimal. [ have tried many times
to enter it, but after a few

bytes the computer gives back
the report 4/150. Please could
you tell me where 1 am going
wrong?

I cannot give you any

advice about the prog-
ram as such, because you do
not say which Space Invaders
it is. Anyway in a case like this
it would be best to get in touch
with whoever you got the
program from.

They will have the correct
listing to hand, whereas any-
one else would probably have
to spend many hours working
it out,

It does strike me that you
have made, what is in fact a
common mistake. How many
K does the program require?
The error code, 4/150 means
that you have run out of mem-
ory at line 150.

It i1s probable that if you
have a ZX81, without a RAM
Pack and the 1K onboard
RAM is not enough. If this is
the case then one of the sever-
al 16K RAM packs that are on
the market should take care of
this.

HIS PROBLEM IS
INDEX-LINKED

R. R. Williams of Menai
Bridge, Gwynedd, writes:

I would be grateful for

your help and comments
with regard to the possibility
of using the ZX81 for the
purpose of indexing.

The project I have in.mind is
to index from a text as follows:
a indexing personal names
with a reference number in
alphabetical order;

b indexing place names with
a reference number in
alphabetical order;

¢ indexing status and profes-
sion with a reference number
in alphabetical order;

d indexing of ships names
with a reference number;

e indexing of special person-
al names in alphabetical order;
I indexing of miscellaneous
items in alphabetical order.

My purpose is to call up
the information, say a, and
print it. 1 do not want to
computer store the informa-
tion since the printed material

is my final information. I
would prefer to be able to
print on A4 paper in two
columns.

We have an electronic Silver
Reed EXS55 typewriter with a
daisy-wheel capable of 20 cps.
Can vyou also say if a suitable
interface can be purchased for
this machine to act as a pninter
for the ZX817

You are looking for an
indexing program for the
ZX81 and surprisingly there
seem to be very few published.
[ feel your best bet would be
to look at Byting Deeper Into
Your ZX&1 by Mark Harrison.
On page 47 there's an indexing
program along with a good,
concise description of how it
works. The book is published
by Sigma Press and is available
from Dillons University Book-
shop in Mallet Street, London
WC1. Price £4.95 plus p&p.

However on reading the
second part of your letter, |
think you should take a close
look at the ZX81, and what it
can do. It is a computer, not a,
word processor. While many
micros will have the facilities
that you need (including the
new ZX Spectrum), I do not
think that the ZXEI1 i1s among
them.

Most obvious drawback is
the print-out. Amidst the
plethora of add-ons for the
ZXE1, 1 have never seen a
conventional paper printer.
The ZXEBl doesn’t even have
lower case letters (though d'k
tronics do have an add-on 4K
ROM chip that includes lower
case letters) which might over-
come this problem.

The problem for you is that
the ZX81 can do the task you
want it to do, but it cannot
process the information in the
way you want it — on Ad
paper.

It is a task that seems ideally
suited to a micro, and if you
want to use one, then perhaps
vou should look at other sys-
tems.

@ Stop agonising over that
problem. Write to Ian
Beardsmore, Peek & Poke,
Popular Computing Weekly,
Hobhouse Court, 19
Whitcomb Street, London
WC2 7HF.
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Competitions

Puzzie No 8

You will need a chess-board, two dice and a
supply of counters.

Throw the two dice and note the numbers
uppermost. This represents the throw for the
game and the dice are not rethrown.

Starting at the bottom left of the chess-board
(counting the comer square as number 1) count
off the number shown by the first die, moving
acrass the bottom row of the board, from left to
right.

When the first number thrown is reached,
place a counter on this square, and continue
counting, only this time the number on the other
die. Once again place a counter to mark the
square on which you land,

If you reach the end of the row, then move up
on to the second line and continue, this ime
maving from right to left — rather in the manner
of moves in a game of Snakes and Ladders.

Then continue up the board by counting again
the number of the first die, then the second —
always allernating the two numbers. Each time
you land put down a counter so you will leave a
trail of counters showing the squares on which
you landed.

MNow, when you arrive at the top left-hand
square, without interrupting the sequence of
counting, turm and continue down the laft-hand
fite of the board and proceed by zig-zagging up
and down the board until you finally reach (or
pass over) the top right-hand square.

On this second (up and down) slage,
although you continue to place counters on
vacant squares, if you land on a square that
already has a counter on it, you must take that
counter off the board (ie this square bacomes
vacant). The total number of counters remaining

on the board represents the 'score’ for that
particular throw of the dice,

(a) Which dice give the lowest score?

(b) Which dice give the highest score?

(c) Which two throws produce an identical final
arrangement of counters that form an almost
perlect “enlarged’ chequered patitemn?

Solution to Puzzle No 4:

755
%33
2329
2325
25575

Winner of Puzzie No 4
The winnar is: R. G. Girvan, Gillot Roead,
Edgbaston, Birmingham, who receives £10.

Solution to Crossword No 4

Across: 4 Gosub 7 Display 8 Access 10 Cream

12 Edam 13 Experts 14 Thor 15 Sigma 16
Apples 20 Unbound 21 Store.

Down: 1 Microchip 2 Speakers 3 Wax 5 Orc 6
Use 8 Acorn 9 Stalement 11 Spies 12 Eskimos
17 Pet 18 Ear 19 One.

Winner of Crossword No 4
The winner is: A. C. Lewis, St John's Place,
Rhoose, Nr Barry, S Glamorgan, who gets £10,

Rules
The winner for the crossword and the winnar
of the puzzle will be the first name out of the hat
(in each case),

Closing date for both the crossword and the
puzzle is Monday, 28 June.

Please mark your envelope 'CROSSWORD’
or ‘PUZZLE".

Crossword No 8

e

U I

ACRODSS

4 Curment or not, siard with tha micromakar (5)

7 Parent with cage containing @ king ts the subject of a
complete compuler sysiem [7T)

B Set on & nail, | hear [8)

10 Ape after a thowsand milion, wide mouthed (5)

12 Total money for an ol pan (4)

13 Lowel, not odd, not in (4, 3)

14 Tum end strike in the slomach [;{

15 Animal with upper-ciass people |

16 Prises a student, always (6) .

20 Digits — the Frenchman's end, the German's hall, and the
Spanish atarl (7]

21 Width of a display device [5)

DOWMN

Citrus micro maker (8

2 Jumped and missed (7)

3 For example, love of ‘a seli-image (3}

§ Stop the upcoming union meeting (3)

B Drowned valley in safar area (3)

B A righ! note on maker of 170 (5)

8 170 former officer [8)

11 In state of greal exasparation (5)

12 Bunches ol characiers in basic threads (7)
17 Micro Mo 58987 (3)

1B Sentiment on passing tear (3] d

18 Basic sialement aboul a basic function (3]
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BY DAVID IRELAND and JAMES MACDONALD

HAD AN INTERVIEW
THEY [ NEVER FosEl
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An exciting new Commodore
peripheral

OwnoruseaPetoraVic? advice on how to make the most of your
Fed up with being ignored by all the computer, whether youuse a Pet of a Vic.
traditional monthly magazines? Each issue covers a host of applications
Fed up with listings, which are too simple — software, hardware, machine code, games,
or simply do not work? business use — whateverit s you'll find itin
You need Commodore Computing, the new Commodore Computing.
monthly magazine. Commodore Computing If you want to learn more about your
IS published by Nick Hampshire, author of computer, take out a subscription to
The Pet Revealed, Pet Graphics, A Library Commodore Computing.
Subroutines and The Vic Revealed. That's the only way to get it, and get it
Each issue is packed with advanced straight.

Send £12.50 for1year's subscription (10 issues) to:

Commodore Computing,
Magsub, Oakfield House, Perrymount Road, Haywards Heath, Sussex RH16 3DH
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ZX Users’ Club

JOIN YOUR USERS’ GROUP — AND MAKE THE
MOST OF YOUR MICROCOMPUTER

Join the National ZX80 and ZX81 Users' Club, by subscribing to the official monthly club magazine 3y6
INTERFACE.

| ) Please send me the next 12 issues of INTERFACE, containing many programs for each machine in each ¢
Issue, plus hints, tips, software, hardware and book reviews, plus special offers for members. | understand °
you will be able to help me with problems regarding my computer, and let me know of any local branches gae
of tHe club in my area. | enclose £9.50 (UK), £12.50 (Europe) or £16.00 (elsewhere), :
i/

_';' Please send me the following books:

&

%

G/ETTING ACQUAINTED WITH YOUR ZX81 — by Tim Hartnell — £5.98. This great ZX81 book contains
over 80 programs in its 128 pages. Takes you from the first steps of programming your ZX81 to quite com-
plex pragrams such as WORD PROCESSOR, DRAUGHTS and LIFE. You'll find a host of programs to get
your ZX81 up and running with worthwhile programs, right from day one. Other programs include SPACE
BOY, ROLLER-BALL, CHEMIN DE FER, GRAFFITI, MICRO-MOUSE, POGO, TOWERS OF HANQI,

BLOCKOUT, SALVADOR, BANDIT and DODGE CITY.

As well as programs, there are sections to explain the use of PLOT, UNPLOT, PRINT AT, MAKING THE
MOST OF 1K, ARRAYS, WRITING PROGRAMS, BIO-RHYTHMS, ARCADE GAMES, RANDOM
NUMBERS, PEEK AND POKE, HOW TO CONVERT PROGRAMS, USEFUL ADDRESSES, SPECIFICA-
TIONS, THE NEW ROM.,

| THE GATEWAY GUIDE TO THE ZX81 AND ZX80 — by Mark Charlton — £6.45. Explains ZX BASIC from
first principles. 180 pages, more than 70 programs. Recommended by Creative Computing,

| MASTERING MACHINE CODE ON YOUR ZX81 OR ZX80 — by Tony Baker — £7.50. Warmly welcomed
by the computer press, this book has continued to attract praise, because it does exactly what it claims to
do in the title.
| 49 EXPLOSIVE GAMES FOR THE ZX81 (and 29 for the ZXB0) — edited by Tim Hartnell — £6.95. Every
game you need: DRAUGHTS, GALACTIC INTRUDERS, STAR TREK, DEATH MAZE, 4-IN-A-ROW and
an 8K ADVENTURE-type program SMUGGLERS BOLD.
() 34 AMAZING GAMES FOR THE 1K ZX81 — by Alastair Gourlay — £4.95. All programs dumped from the

printer and guaranteed to run. This book is the key to making the most of 1K,

| ) GETTING ACQUAINTED WITH YOUR VIC20 — by Tim Hartnell — £6.95. This book is the ideal one for
first-time users of the VIC 20, with over 60 programs,

()} SYMPHONY FOR A MELANCHOLY COMPUTER and other programs for the VIC20 — £6.95. A great col-

é lection of 24 great games — all dumped direct from the printer — for the VICZ20.
() GETTING ACQUAINTED WITH YOUR ACORN ATOM — by Trevor Sharples and Tim Hartnell — £7.95,
§ ( ) 39 TESTED PROGRAMS FOR THE ACORN ATOM (the best of INTERFACE) — £6.45,
| ) PASCAL FOR HUMAN BEINGS — Jeremy Ruston — £4.95 Atorn
INTERFACE,
44-46, Earls Court Road, Department PC, London W8 6EJ. VI C
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